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Foreword

This code of practice was prapared under the direction of
the Fire Standards Committes and it addrazzed 1a the
cesigrers af railway passenger rolling stock and those
responstble for s maintenancs, madification, or
refurbishment. I gives advice on the choice and testing of
materials, the provision of fire barriers and means of
achigving sale evacuation from a train an fire,

Attention s drawn to the Haalth and Safety at Waork ete,
Aot 1974, and the need W ensuee that the tests daseribad
in this code are carried out under suitable enviranmental
canditions 1o produca adequate protection 1o personnol
against the risk of lire and/or inhalation af smake and/or
toxic products of combusition.

Compliance with a British Standard dons nat of itselt
confer immunity from legal obligations.
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~ode of practice

0 Introduction

(.1 Becaute a moving Lrain prevents irrnediate passenger
evacuation from a {ire except alang the train itselt, firesin
1rains may be particularly dangerous, Materials used in the
constiucton and furnishing of coaches theretore have lo e
seleeted with particular care so that they do not easily
ignite, rar release heat rapidly, nor emit more than
rﬁlnimum smoke-and harmiul combustion gases, whilst at
the same time retaining the required mechanical strength
af the main structure, Guidance is given on the
characteristics and 1esting of these matenials

0.7 There lsin the UK @ satutory reguirement for
passerger 1aing 1o have & comununicetion system by which
passerigers ean indicate 1o the driver that something is
wrang. On surlace raitways, operation of the alarm should
Lulomalically stop the train assoon a5 possible 5o thet
PASSETErs CAN BiCERE, bt the drver should have sumlu
rmrans to overtide the braking in arder 1o slog the tain 3t
a convenient loeation, Hesistance 1o fire of the materials
and structure has 1o be such that a fire does not gpread so
rapidly as to jeapardize the escape of passenpers be fore the
train can be stoppod,

0.3 Trains which run tignidicant distances either
undvrground or on elevated steuctunes showld not normally
be automatically stopped by the emergency cemmunicetion
system: they should be stopped at the next station or at &
point af access rather than in a tunnel or on the elevated
struclure, & train, whether or not directly involved in the
fire, may nevertheless be brought to a stand in 2 tunnel in
a fire situation, and the only means of escape is then
through side or end doars and alang the tunnel itselt,

A greater resistance 1o tire and s by-products is theretnre
required, and fire barriers should be effactive fora longer
time. Passengers in sleeping-car stock may also teke lunger
to disembatk and hence mare stringent standards should
anply, including requirements for the beds and bedding
raterials.

0.4 There are special risks teom electrical eguipment and
fram under-flaor power units and fuel tanks, and specizl
standards, including floor protection, are recommended
where they form part of the decign. There are also spacial
riske frorn the use of cooking equipment, both slectricsl
and gas, and these are also addressad, a2 ls the provisicn of
fire detestinn and extinguishing equipment.

1 Scope

1.1 Thiscode of practice gives guidance on the design and
construction of reibway passenger ralling ttock in respect of
fire, including the cholce and testing of materials and
epecial provisions for fire protection and for means of
Esiape, in order to minimize the hazard 1o pessengers and
[ad 5

1.2 Theguidance covers new vehicles and changes
existing vehicles where these affect their resistance to fire.

MOTE The tivies of the publicotions referred toin this Sode are
listed o the msiide back cover

2 Definitions

For the purpases of thiz code, the definitions given in
N5 4422 apply, together with the following,

2.1 technically competent authority, A consultznt or
crgamization acceptabie 1o both purchaser and vendor/
manufacturer, with general sxperience of the interpretation
of firn tects an materials and companents when vied in
railway rolling stock,

2.2 flammahility temperature index (FT1), The
temperature at which combustion of a matenal is just
supported inair under the conditions described in
appendix A

3 Fire hazard assessment

3.1 Vehiele categories

The vehicles of trains which reguire a higher resistance Lo
lire than other trains {3ee 0.3) are designated as categary |,
This category applies to passenger trains oparating in
confined situations (r.q, predominantly undergraund or nn
alavatad structures), to clegping cars and coucheltaes, or to
traing which are designed 1o be operated wimanned,

All other vehicles are designated category 11

3.2 Product charactariafict
The main charactaristices b which tha fire behaviour of
pradiucts ueed in the construction showold be judyed are:
(5} ignitahility;
(b rate of surface spread of tlame;
() rateof heat releases;
(d} smoke generation;
{e) the nature of combustion gases and their preporlions
under given cxposure conditions,
{f} the release of harmful products.

3.3 Design considerations
The foliowing factors should 2lso be taken into accnunt
whenselacting products:
[z} the quantity of material which is required o be used;
b} the position of the material in the vehicle and i1s
configuration and orientation;
{e) how materials are combined and the posdble effects
cf adhesives, cleaning agants, erc.;
id} the interaction of the material with adjacant
materials in a fire situdtion;
(2] the mechanical strength of @ component in & Tire,
ey @ structural member we fire bareier:
1) the effect of air {low, either through open windows
caused by train movement, or due o zir conditioning/
ventilation:
lg] the possible acrumulation of dust or fitter adjacent
10 the material;
(k) the proximity of possible ignition saurces, #.q. diesal
or electiical equipment,

®
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2.4 Fire [pad densiny

It is reeammended that the amount of combustibile
products used inoveliels construciion it limited 1o the
minimurn practicable. Limiting the fire 1oad density limits
the overall potential severity following an outbieak of fire,
although it cennot contral the likelihood of 2 fire
aeourring or spreading, or s ralc of increase.

4 Assessment of products

4.1 Broducts should satady the seconunended 1ot
compliance critera given in tables 1 and 2,

[1-should e apprecated, however, that fire 102 complex
phenomenan! i1 behaviour gnd it elfects depend on g
numlier of interreleted foctors. The behaviour of materiels
or combinalion of materials ina Lire depends upon the
characieristics of the fire, 1 method of vse of the material
and the environment inwhich they are exposed, Relatively
srmallseatn tests such as those describad in the tables deal
only with @ simple representation of 2 particular aspect at
the potential fire situation, typified by o defined heat
suurce, and cannot alene provide direct guidance on
hehaviaur or salety in e fire, Tests as defined may be vied
{or comparalive PUMIOEAS &0 a8 10 ensere the maintenance
of & desigrated level of performance considerad 1o have a
braring on fire performance generally but do not necessarily
give an obsolute indicatinn of the fire hazard associated
with the usa of the meterial in 115 end product form.

The overall assessment will be moditied by various factors
such a5 the follawing

{2} unesual bebaviour {withessed ur recorded in the test
report) which leads to (he result obtained bing
contidered unrelisble by the technicatly competent
autheority {sce clause 2 and 4.2);

bl aspects of the design configuration which present
the rraterial to @ possible fire souree in & way different
fram that of the 1eer method{s)..

4.2 1t is recammended, therefore, that the advice of 2
technically eampetent auihorily should be sought ac to
the extent of larger scale testing which should be carried
out, in order to avoid unreliable interpretetion of small-
scale test results, However, 2t (he discretion of the
technically compeient authority, the recommended
compliance criteriz given in table 1 for the ternperature
index et roed not be met where less than 1 kg of the
product i present inany spatial cube having sides-of 1 m,

4.3 Table 2 gives recormmended smoke emission limite
abtained for the 3 m cube 1851 {zee appendix §) for the
gereral range of single core cables likely 1o be used in the
eanstruition ot railway rolling stock,

The figures in the table mey Le used in the selection of
materials suilable for cables of intermediate sizes and for
mullicore cables, Thus if a material or combination of
materiale eaticfies the recommended compliance critena
when tested both a3, for example, 2 16 mm: and & 70 mm’
cross section, then intermediate sizes may be assumed fo be
of acceptahle smoke emissien performanca. For multicors
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cablas, it hag 1o he demonstrated that the lack of adhesion
Rarwesn the sheath snd e Cores duvs not cuuse any
undesirsble effecty under fire conditions.

tn addition, when the eatales are tested i accordance with
gppendin B, there should be no spread af flame autside the
flame impingement area, no deipping of Hlaming masenal
from the cable, and na altérburn,

5 Additional testing

5.1 1t s wswal to carry gul largerscale testing of new
components assemhbled in their final Tarm 1o-ass04s their
fire behavianr i ac raalistic a manaar as possible,

.2 I ot expected et o fullscale Tire test ol g new
eogeh mneed e carsied out a3 & matter of routing,
Commponents suitable far testing in isalatian are!

la) seating;

(b} bedding and matlcsses (see 941

{e) corner samples of flooe, fower wall tim and lower

endd bulkbead, or of ceiling, upper weall wim and uppesr

end bulkhead wim, including curtains and Blinds,

as banlt imto the vehaele,
Whers, in the apinion af the technically competent
autherity (gee clause 2], the proposed construction
represents oosigoificant depa ture foam the normal pragtice,
a full-scale fire test on the actual unit or part of a unit may
he deamed 10 be necessary, This will ensure thal no
unacceptabile risk has been introduced due 10 such faciors
as incor poration of newly developed materials o products,
interaction hetween campanents which might accelérsie
fire growth or the effect of ventilation conditions.

0,3 I idessential that carpets and ather flaor covering
materials are of limited flammability and de not ancouras
fire sprezd. Flooring shauld be testad in conjunchanwith
any hacking ar adhesive used in the harizental positen
which may affect the fire performance (see note), and
should withsiand the following sources of ignition:

fa) burning debris falling from the cailing;

th) radiated heat fram a ceiling, or & seat on fire;

je) radiated haat from an undarfloae electrical or ail lirg
The farmer may include an electric arc 1o the underflog!
meta! plating which may Do throogh the Tleon localiy,
I thiz case the flooring ar carpeting shouid not aliow
any bocal fire to spread.

NOTE. v or the e lecos ol such thermal Char ad rer ntics oy
gwart in appendie B ool 85 476 1 Pgar 7 0 10870

5.4 Rerauee of special ncke atsamated with fire inslegping
cars, the technicelly compelent authorily (see clause 2}
strouled eopsure that the mimimum of combustibin matarials
s used in the badding. Tests hased an A5 630/ may b
used. In particular, the emission of toxic decomposition
product: should be minimired.

5.5 Frre testsundertaren in sceordanee with 5.1, 5.2, 5.3
and 5.4 should be photographed at requiar intervals to
recard and help assess the rates of fire davelopment and
srmoke ermissson.
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Tabla 1. Recommended compliance criteria for flammability and smoke emiszion testing

Product 1o be tested

Fareliing!
Than cuatimg o
Ner i auldrate

Thin coating un
GORTLI
slbnisale

Anedeet Tacing'
wark Ay wulntiale

Methed of 1en

Compliance crileria

Caregory 1 |

Catagary 1l

05476 Pant b
95476 Pan 7
¥ mocobe: GO° paqel Ly

|See note 3
Bi47  Paith
B5 A6 Pare ?

Temperaluie indes

3 mocuber BO° penel 1o
[Sep nose 31

H5 496 . Part b

BEATG  Pan 7

3 mocube: GO° panel 141
(See none 3}

' i7sndi, €564
Clats }

A loNI < tiand |
Ay IDFF < 15 J

i< 12angi, <6

Chage 1 i

> A50°C and < 50 mm

reawel of flpme lront

.11.“I < 40N 10 and

Av [DFF) <15

1€ 12angi, €6
Claig 1

Ay 1ON] € 2.0 and
Ay IGFF) < 3.0

Mo crizeris
Claig
Bt tfetined [vee nore 4)

Ma criteria

Clan 1

> 750 *C gnd £ SO mm
travel of Dame lrong

Mot delimed [iee note ) f

Mo eriteria
Class | L
Mar defined [pee notd <]

Flogang!
BEAM  Fan G € 12 andi, € 6 Macriterla
0S4 Pat 7 Class | Mo eriteria
ASTM-CC4B No critena Ag high 2y posiisle, in no
circumsiangey = {1, 75 \'..',l'fr||1
Tempreratere (ndes S :IH:I'I[_: arad <2 GBI e = ',.".11.]'('..|||¢1 < 5 mirm
riavel ol Tlasng framst Legwel ul Tlama leani
3 m eubse; Henong (et A <L 0D Mot dlel g lvee nnte 4)
(See none 3]

Searing:

Lphelitered B5 SB52 : Paul 2 Mo laming Tailuce and Na laming fallure and
ComboLine wiing €rik ignition powrce 7 no gmouldering lailure na imatidering fallvre
ldrtigantinn FT) ldmignation P7)

2 3 mocobe; veating 1o A =l Mot delined {yens note 4]

{Ree niite 1) .

Teatilew:

. Hurizonial wie BES 2R - KMethnd 140E Uleareing whall not #xtend tar maore than S0 mom aceoad the 1o
edye of the specomen, and there shall e oo after-llaime sTierglow
once the ethingl has burnt out.

b e Tl e e it =T ) a EE e e TRy T L e g L
Wergical use b5 5438 Burn leagth < 100 mm and Auen leageh <2 100 mm and
time 1o ewilingugh < B time to extingisich < 4
e T e e i T o e e g T s i - i s s T il = by e i S RGeS il SRS,
All 3 m culel sl acale sieeening | A < 0.02 Mot dafined fige nore 4)
test {5ee nooe 3]

Rubbeslolastici: 1 T
Sold, o Bexilde | Temperature indey [prefereed] | oo mnn " and < 50 men > 250 % and < BD mm
cellular travel ol flame lienl travel iod Harne brant

B32782 : Method 141A 10 1410 | Quygen indee > 34 % Choygen indexn 3 27 %
I m cubel small-seale Ag €007 Mot detined fiew aote d}
seredning test (5ee note 31
Rigid cellubar BS 476 Part b I 1Zandi, .56 Mo criteria

B5 476 1 Part 7 Clhzgy 1 Clagg 1
3 mocobes 607 pasit o Ay DN} < 2 Dand Kot detined {see nate 4]
"{Ber noie 3 A lDFFE=30

Cables: B 4000 Fagsangd np busning oo clow Pasrand no buraingor ghow

Trmprrzaiure indew
|nf sheatk])
3 am cul=s calile tesl

slier T+ 12 1 (522 note 5)
> B0 and < BOmm
teavel of Dame bromi

Hae talis T

[&ee nate 3}

alter T4 125 {eee note 5]
> 263°C and < 50 mm
gpravel al ffame [rong

Beal felinecf dsop nme 4]

0 om,

MOTE 1, The iemperasore index jest2nd 3 m o cobe smoke ermssion tesdy referred tooon tha table are Tully described inopppendicer &
andd B respeciively. Anth have bren shown by expericnce (o guentily elfsctvealy thoie lire chargcierntics of & produet ol major
wepariance i fives mo1he enviranmen] vide comideration, #od 3t Brerent ng sguivalent Britith Standard fice tasts are avamlabis.

Bt s, Wowewer, fnvitaned that the (emgeralure ingex text, devigned 25 8 "material’ o5y anly, will eventually be replaced by & “rage of
heat release” 1oy, when sueh g Britigh Standsrd iy puslished ot part ol the “rraction o ire” wries, For the temperaluare inilex 1est,
atlention is de=wn particolarly o A1

HOTE 2, Units of stnarbance 140 are tgugre metrer per orit of material The uniz of magerist vactes depending an the eos of teat,

SNOTE 3, For the EG' panet tesE, the “burn area” 5 0,15 m* . Far the “-lm'llli ek hee winils are srpuare melees, Far 1he seating o5t the
Il ared’ it spproairmately 01 mt | For the sereemimy teil the wnits e grami Ingeemally ), Por the cabie et the Tpura lengtl' is

NOTE 4. In caregory 1 vehicler, where side evacustion of prssengnrs o mbeaially prereialaly, tha sigratigance ul srnuke firmiss hey nat
ver Leen ewiluated and thos ng tiglirey srp eorrpatly given

'| MOTE 5,7 i the period focsinuiva Hame i ajnlied tathe sample snd &5 defined o clawe 7ol B3 4066 Parg 1 = 1209
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6 Smoke and toxic gases

6.1 Smmall sarmples may be 1ested 1o give an indication of
the emistion of tmoke uting the method deseribed in

15 64071, This method does not however give a reliable
indication of the behaviour of a large samiple or group of
components which should be separately tested using the
3 m cube 1est [see appendix B,

6.2 Although limiting the emission of woxic gases is very
impertant, there 1s at present no suitable method relating
pas ermission totoxic harard (see note). Until ane is
available; the designer should be aware that some products
may rapidly generate carbon monoxide and other toxic
gases ina fire, and that it is important these products are
avoided, especially in category | vehicles,

NOTE, & Hrituh Standard code of practice on the assesment of
1oe Marards in fire s in preparptagn and wwhes peadalde 15
guidance should be vsed.

7 Preventing or delaying the spread of fire
and its products

7.1 Apan from the exceptions giver in 7.4, transverie fira
bBarriers shanld be previded at the ends of coachies or within
1heir length, 1o prevent or bont the spread of fire or
combustion prodircis from one vehicle o another or along
the insides of vehiclesso ft passengers can escape from
the sgene of the fire bafore the vehisle comas toa ttand

A firalarriar should extend o the vehicie’s outer walls and
roof.and to the floor or ary underfloor barrier provided;

it should have as few apertures as pracliceble and these
shiould be sesled 1o the same slendard of integrity as therass
of the Larrier, Transverse fire barrisrs shoauld provide a
minimum integrity ﬁ1f?ﬂ"'h'nn on category | vehicles,

ancd 10 minan category 11 velieles, sehen tested in
mcoordance with BS 476 0 Pait 22

7.2 Transverse fire harriers thould extend through vouds
ketwean the trim cerfing end the vehicle reof, In sleeping
cars and couchelles e vord shouvld also be divided hy
sealed vertical barrises into spacetwhich are npt more than
3 mon length

Table 2. Recommended compliance criteria i respect of smoke
cmissian from single core cables
Compliance critacia
Conducto E Test drray Tu'i_n-nxl i
erogs saction
Mo, of strands | No, of oM OFF OFF-0M
in hundle huntdles
mm’
] 7 q D050 0.075 0.025
4 T 3 0.20 0.30 | 0.10
16 1 6 0.30 0.45 0.15
i 1 4 040 0.60 0.20
210 1] 2 G.ad 1.10 0.30
= T aaniitg of alieo bance |!'I.I.\fl A0 Sl inet ekt per Tadn langrh'

1.3 Doors Dtted witkun transvesse Tira Barrers shnold have
the same standard of fire resistance {see 7.1, and be fittead
waith flexible edge seals to cantral srmoke movernent at
ambiant temparaturas, Whaes air louvres need Lo be
incarparated far air conditianing ar ventilatiaon purpoaes,
they shoubd be as near 1o the Tloor as practicalile, and any
drop lights shauld he s=if-clasing,

Such doors should normally be kept closed or Le sell
claging. Alterpatively, they may ba hald open and
autormatically released whea o fire alarm or passenger
alarm s operated; such an arranoement may Be used on
cipaping car vehicles

T4 Corndurs i sleepug cars shoold be divided into
portions not excerding 15 m in length by transverse Tire
barriers {eee 1.7 with amake control doors (see 730,
Tranaverse fire barriers should also be provided each side
of any cocking area, and toseparate the guard’s
compartment Trom s pasaknger gucommaodation.

7.5 Where slectrical undarground trzing are designed with
fullawicdth seceds botween cart (e.g with articulated bogies)
i oeder 1o carry very high density commuter traftic, i1 may
L goceptable i case of fire to disponse will transverse
harriers in order to speed the evacuation of the train oot

of It end doars. [his i@ acceptable on cordition thar ail
internal surfaces wilhin the vehicle's main compartments
shou!d be canstructed of materials of lTmited
eambustibi sy, in accardance with D5 A76 L Fart 11,
NZTE. The provisicn of glazarg inogogrs incptegary || yehiclezas
a1 the dissretion af 1the téchrcaliv compelent aushoriiy.

7.6 I the foor construction itself doss not provide an
effective harizamtal fire harrier, en additional barsier
should b provided to separate patsengererew
gugunmnnodation from underfloor fire sources, Ar indicative
fire rasittanca test, ANOsing a3 representative sampie of the
complete barrier ta the timeftemperatire conditions
specified in BS 476 - Part 20, should be carried out,

aned the integriny and insulation criteria given in this test
should Le éomplicd with Tar 30 min.

I the case of underflowe mounted diesel engines, this
eonstruction should be desiqred sa that oil cannot srep
abeve it Where fucts and trurking penetrate a fire Lairier,
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(e ducting shou'd be capahle of maintaining s mtenrily
i 2 fire situation. The ducts should also L Hre-sinpped
intey the Darrier, and should bo as fove s possibie n fmber

P37 Heatersin passenner sncd crew aress should be sy desgoed
or protectad 1hat the air low ground them cannot b
arpidentally chstructed, and in any rase no part ol the
evteriial sarface af the heater should exceed VB0 "C,

cverc il wpatilation holes in the caving guatding the hedier
Leenme gecidentally hlocked, All combustible material in
the vichiity of heaters should be protected.

T8 Core should be taken m ensure Wat ventilating fans
da pot recireulate cambustion products 1o passcngers in
the evient o 2 ire; this posticularky apglies to slepping cars,

7.0 Ly compartments whern smoking is altowed, an
ppropriate number of integral ashirays should be provided,
aut peeleralily not as part of upholstered teatls vt
furrshirggs.

8 Special provisions far cleaning

0.1 tnside and autside e velicle, the design should aved
it oducing Tedges or covities which allow litter or oily
waste 1o accamulate,

B2 Ajrconditioning and ventilation systems and ducts
chauld be designed so that they can be pasily cleaned,

1.3 Veater enclosures should be designed 1o inhibit dint
ingress, and prevent retention of any that dois enter,

9 Special provisions for internal
combustion engines

a1 Horiranal fire bariers should be in zucw danca
with 1.6,

8.2 Al engine enmpariments/bays should be provided with
an auramatic fire getection system with ‘maximuem
temperatore’ detectars, with orwitheut ‘rateof
temperatire rise’ elements. The system should be sensitized
whenever @ velicle i3 in normal service. Enging

compar iments should alsn be fitted with 2 saitable
automatic fire extinguishing system, in ascordance with
the relevant Fart of BS G306

Where the engine is not enclosed, the fire extinguishing
wystam should not operate until the train speed is 5o
reduced Shat the fice extinguishing mediz s not dispersed,

9.2 Fuel and lubricating oil sistems and pipework,
including compressars, should net be sited in the same
gguipment bay as electrical equipment, The ends of
cquipment hays eontaimng engines and feels should
canstituie a fire Larrier 1 cccordance with 7.6,

9.4 The design of oil and fuel tanks should ensure that
during filling ar draining, or in the eventof leakage from

a tank or its pipeveork, flammable liquids cannet seep inio
any clectrical equipment o inte any insulating or lagging
material which may act g5 @ wick, Leaks shoutd be collected
ind drainage fank of adequate capacity vebich can be easily
erplied during servicing.

]
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35 Absorbent lagging should be coverad by an impervious
chesth which thould itself be flamie retardant. fLis arlvisabia
to leave valves ard flanges unlagged bedause at the risk al
leakages and 1o facilitate inspection ared maintenance.

a & O and fuel tanks should be so Tecated or pratected
that they o their piping cannot be punciured or fractured
by failed mschanical equipment, ar by debris thrown Lp
froen the track.

10 Special provisions for electrical
equipment and wiring

10.1 Al eabiles should be of sufficivnt capacity for thair
intended duly.

10.2 Circuit protection devices (g, buses o At
breakers) should be fitted to all pales of a clecuit (nrcapt
the earth or neutial pols) to provent sustained avercurrents
and short circuits, The eabile size, load current and
fueeleirouit braaker setting should he appropriotely related,

10.3 Al cable werminations should be of a type whieh will
maintain good continuity and wihiich will Aot shigke loose,
Particular care shouold be taken 1o ensure that power-cable
connectinng are properly sacured,

10.4 On undergraund railways, main powee ‘bus® cables or
electrically ar mechanically unprotected pawer czbles
shoutd nat be carnied betwaen cars, unless thess cars are
parmanently coupied or share a commen hogie, and the
cablei are parmanently connected to each car. Chi railways
far which the power supply is via positive and negative
condurtors, and where maln power ‘bus’ cables are
stectrically unprotected excepl by the sub-station line
breakers, cables of oppusite polarity shauld b separatad
by a distance sufficient toensure that an arc resulting fram
a fault condition is not maintainad, and should ba teparated
from carthed surfaces by @ switable arc-rasisting barrier,
Whers the sarth return is via the running rails, electrically
unprotected cables shoutd be sheathed in an parthed metal
eanduit, so that il cable damage or a fault oscurs, @ [oe
impedance path 1o earth is created.

&

105 All powsr eebles should be protected against
arridental damage and fram fretting at points where they
emerge from conduits end ¢nclosures,

10.6 Special fire barriars shoutd be Titled betwean the
vehicle ard possihie sources of sustafined arcing,
ey slectrically unprotecied poiwer cablas,

10.7 Eyuipmsnt with heat ouipuls capzhble of initiating a
fire or which produce arcs should he weall ventifated and
cRiglded from ather squipment, and where appronriate,
fieat 2nd fire barriers should be fitted between the
equipment and thevehicle:

10.8 ezl hoxes, cesvs, enciosures 3nd panels containing
lectrical equipment should B earthed. Luoped earthings
herwaen cquipment should be avolded.

108 Means should be provided, in case of fire, to isalate
all electrical supplies to the train (either on the train or
pxtornally 1o the train) and te isnlate eguipment of farge
CUFFRRT-CArry ing cARacity.

)
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10.10 Flecininalsurface creepane and slectrical clearance
distznees should comply with BS 2618,

10,11 Al larnps and tamp fittings should comply with
BS 4533 : Part 101 and should be placed or guarded o
prevent ignition of gy materiale fitted or placed nearby

10,12 Vehicles with highwoltage (e, 1000 V d.ed
prpipmienit Hable 1o be exposed in @ fire should have
wilelies salating all high voltage eircuits localed close to
gny fire extinguusher, A warning notice readily bnederstond
by the public should be clearly displayed clege by,

10,13 Bowes containiig botteries Hable to give off
Harmniahile gases should be sately ventilated snd the
swterinr amd Tnteriar shioubd e clearly marked 1o showe
ihat smoking and the use of naked lights is profubited.

The design of the hattery citcwins should take inte accouwnt
the Ligh level of eurrent flow resulting {ram a shoet circuit,

11 Special provisions for cooking
equipment

11,1 General

fll cooking appliances, intespective of 1yps, should be
addenuately insulated 1o prevent conduction of heat 1o
acjacent surfaces and equipment; all sut faces surrounding
cooking sppliances should e adeguately insukated againg
(e effects of heat radiation from appliances

11.2 Gasinstallatinne

11,2.1 Gaseylinders and the appliances they serve should
beon the game vehicle, Mot more than two gas sources
shinuld be installed ona vehicle fone in wse and one in
reserve], vach source comprising no mere than four gas
evlinders. Cylinders should have 2 faximum capacity of
14 kg and should he clearly marked to show the 1ype of
gis conlained,

11.2.2 Sepaiate gas eources should be secursly housed in
separate steel or ciegl-olad boxes mountad balow the fioor
level ol avehicle, These boxes shauld have ventilalion holes
in their Ease sufficient 1o allow 8 complele discharge of gas.
front abl the cylinders in the Lox 1o escane 10 apen air
without & build up of prossure. The extenior of such boxes
shauld be clearly marked 1o show that they contain gas
cylinders dnd the exteriar and interier should be clearly
marked to shiow That smoking and the use of naked lights

is prohilied

11.2.3 The high-pressure seclion of 2 gas supply sysiem,
to the pressere regulator, should he situate
Heor level of the vehicle, with no avcess Lo such equipment
tramm within the vehicle, and should contain 2 nan-return
walvi wiid also 2 valve which will cut off the gas supply 1T 2
pre-set dow rate i ceceeded, The regubiton and both valves
thould L positioned in the ges ling, 25 close 1o the supply
cylinders an prssible.

Dolger the

11.2.4 Kotallic pipeveork externad 1o gas eylinder boxes
shiould bn as short as possible, have the minimum number
at joints, and not he subjected 1o high lemperatures.

BS 6853 : 1887

11.2.5 A main isotating eock should be provided in rach
compartment cantaining gas applizrces, These cocks should
b gituated A5 close g5 possible o thepoint of entry of Lhe
wopply into the compartment, with né jaints Between the
paint of entry and the eack, and should be visitle, casily
srepible and clearly labelled to deline their purpose and
direction of operation,

11.2.6 A cut-off device sheuld be fitted immediately
adizcant 1o, and an the applianoe swde of, cach main
rolating cock. This device should isalate tha gas supply
should 3 pressure differantial axict acrnes the device,
Mo intermediate isalating cocks shoutd be litled G e
anpliance uin of this devioe and cach burner should be
enntealled by ooly one cock beyond this point,

11.2.7 Each bwrnor that is coneealed orowhose {lames are
not clearly visible during normal operation should have a
device fitted on the gas supply; this device should isolate
the gas supply to the applianes when any of its pilol
besrnee tlames {or, f pilat burners are not Titted, any of s
main burner flames), are accidentally extinguished,

11.2.8 Water-fifled gas annlianees shoutd be gouipped witly
4 device which will izolate the gas supply when e waler
tevel 12l halow the minimum sal Jevel,

11.2.9 Flues from gas appliances should exhaust autside
the vehicle and should be adequately insulated Trom any
adjacent turfaces.

11.2.10 Syitabie vennlation shauld be provided oo all
eompartments which contain gas-fuelled appliances,
1 allow comiplete combustion with no deficiency of
oxygen inthe atmosphere.

11.2.11 Floor and roof tevel autlets shauld be provided to
allow products of combustian and unburnt gas (O cicape
from the vehicle,

12 Aiding passengerand crew escape

12,1 Al traimg should have doors which can be usad for
emergensy @it In the czse af stnek designed foe running
an rotes whore side £x:015 not possille, the gmegeacy
doors should be at the end of the train, and there shaulsd
pegecess throughaut the train Doars leading into driving
compariments may be Kept lacked, on condition thil
provisian 8 made for amergengy auctss by passengers
{e.q. a handle, secured ty the door locking mechanism,
unger g frangible cover),

12.2 Whare gocommaodation fordisabled people i provided,
helr egress in emrgensy should beconsidered.

12.3 Ipaddition 1o provisian onontermediate vehiclés,
there should he ermergency doors on both sides ol the frasn,
at each end of vach grouo of vehicles having through access
bavond which thereis no accass inta the remamder of the
train. These doots should be located nel more than G m
from the dead endd,

17,4 In the cese of power opordted doars, and whaere gnd
eyress s not avaitahle, provision should be made Tor
emnrgency doors te be opened by passengers fram inside
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the vehicle, Automatic trmoke-stop doors [see 7.3 intide 2
vehicle should be able to be opened from either side, even
if the power or eperating mechanism has failed. How a
door apens (i, by pushing or by shiding) should be
indicated on the door,

125 Swinging doors should, where passible, open towards
the nesrest external door but may be arrangad 1o open in
hoth ditections. [t should be clear how a door can be
openad by hand,

12,6 All passenger and crew areas should hove emergency
lighting available for 1 h after 1the main lighting system has
tailed, The level of ilumination thould be not less than

30 0% in the vicinity af ECIGEncy exit doors, and not

less than & Ix along passenger and erew walkways,

12,7 Where windows are fixed, some means of cscape
“hould be provided, such as readily accosible hammoers
“with hardened points distributed as follows:
{a) atleast two for cach open passenger vehicle:
(b} at Beast one per passenger compertment or sleeping
COMPArtment;
{e] atleast one in each crew arca where eseape vis 3
windaw Is possible,
Hammees may be seleased on pulling an emergency alarm
handle {eammunication cord) or by breaking open 2
container in which they are displayed. Quickly read and
easily understood instructions for thelr wse should be
displayed.
" 128 Adequate provisien thould bé made for the stowage
of passenger fuggage clear of the main vestibules, exits and
patsages,

12,9 Each passenger-carrying vehicle and sach driving cab
shauld contain an easily accessible suitable fire
extinguisherist in accordance with BS 5423, Each cooking

areq should be provided with a fire blanket in accordsncs
with B3 6575 and a suitabls fire extinguisher as above.

12.10 Each sleaping car, couchettn ar pantry should b
fiited with an sutomatic smoke or heat detector which
should be sited in accordénce with B5 5839 ¢ Fart 1.
Upon operation, it should give an sutomatic alarm In the
affected compartrment. In additian, an indicalion of tha
abarm should Le given in the panteies and nthar
accommodation occugied by the attendants, inetuding
adjacent cars. The audibility of the alarm should also be in
accordance with BS 5838 : Part 1. The alarm should
indicate to the attendants the number of the affectod
compartmeant.

An additionzl smoke detectar should be sited within the
cnach ventilation system, and the sctuatian of this detectar
should alert the entirs coach. The provision of 2 special
visual signal in certain campartments for the use of deaf
passengers should be considered.

12,11 Itis impoartant that passengers are made aware af
the proper action to take in the case of fire, The location
of the emargency alarms and of fire extingulshecs should
be clearly indicated by notices. Whera certain doors are to
b used gy emergency exits, these too shauld be clearly
indicated as such, Other instructions may best be given to
passtngees by the train cecw using the public announcement
{PA) system if provided. These may include instructions ta
disembark from one or other end of 3 traip, or on the safe
side of 2 train away from adjacent lines; the availability of
fire extinguishers and their location, and the lecation and
uee of devices 1o he used to break ar othenwise DR
windaows for emergency evacuation of a train in which the
end doors are obstructed, Instructions to remind train
crews to give such advice should be provided adjacent to
the PA system micraphone, or at same ather suitable nlace,
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