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NOTE
This leaflet is one of a series which includes among ofhers:
- Leaflet 431-1 - Carriage of goods in wagons and large containers
under confrolled teriperature conditicns,
- Leaflet 564-2 - Regulations relating to fire precautions and fire-fight-

ing in vehicles Used om international services.

- Leaflet 571-3 - Wagons adapted for o certain fype of traffic -
Characteristics,
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SAFETY REGULATIONS FOR WAGONS EQUIPPED WITH MACHINES
OPERATED INDEPENDENTLY OR FROM AN EXTERNAL 50URCE
OF ENERGY

D - Requirements for all wagens

0.1 - The moving ports of operating or metive power machines fitted
or placed in wagons must be protected so that they cannot be touched
accidentally.

1 - Safety regulations: for wagons fitted with internal combustion engines

The ragilations given below govern internal combustion engines
fitted on wagens and operdted by:

- fuel with o flashpeoint of 55°C or under;
- fuel with a flashpoint between 55 and 1000C {e.g. heavy oil};

~ liguid gases (e.g. propane, butanel,

1.1 - General

1.1.1 - When the internal combustion engines or fuel supply
pipes are inside an enclesed spoce, ddequate ventilation must be provid-

ed.

1.1.2 - The device for stopping the engine must be placed where
it can be easily reached and must be clearly marked.

1.1.3 - The outlet of exhaust pipes shail be fitted in a high
position. ‘

1.1.4 <« The use of heating systems fitted permanently inside
tanks for inflammable liquids or liquefied gases shall be subject to
special agreement between the Railways concerned.

1.1.5 - In the case of unaccompanied transport units (wagens),
fuel with.q flashpoint higher than 55°C shouold preferably be used.

1.2 « Fuel tanks.

1.2,1 « Fuel tanks must be well protected ogainst corrosion.

1.2.2 - When they are to hold liquid fuel, they must be subjected
to o hydraulic pressire test to show that they are leakprosf, This test
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shall be performed af twice the service pressure orun effective pressure
of 0.3 bar, whichever is the higher, The thickness of the tank walls shall
be 3 mm af least {1).

1.2.3 - Tanks used for liquid goses may be either:
--movable compressed gos containers;
- permaneritly fitted gas  fuel tanks.

Thay must be tested at an effective pressure of ot least

25 bar,

1.2.4 « Soldered fuel tanks must remain assembled even if the
solder melts. In addition, parts soldered onto tanks must be centred.

1.2.5 - Any excessive pressure which may occur must be relieved
automaticelly by means of a suitable device, {deaerator, safety valve, otc.).

In the case of liquid gases, the use of o blow-out dia-
phragm as a safety system.is not permitted,

The outlet nozzles of the shove-mentioned safety devices
must be placed os far away as possible and af ledast one metre from the
exhaust outlet, or any heated parts, or any electric appliances.

{1] - Exceptin the case of specific régulotions applicable fo special vehicles.

1.2.8 « Fuel tanks and fuel circulation pipes must be perfectiy
leakproct.

Furtherimore, when the vehicle is in an inclined position,
when it is negotioting.a curve or when it is subjected to impact, the fuel
must not escape through the filling cap or through the pressure relief
system,

LT - It must be possible to fill the liguid fuel tank by gravity
through two filling nozzles {or holes) placed on either side of the vehicle
(1). The tank suction system shall be designed ‘in such-a way that the
pump does not fail when the vehicle is stationary on a 150 mm cant or on
a 35 % gradient, The amount: of fuel that cannot be pumped from the
boftom of the tank musf be as small as pessible.

1.2.8 - It must be possilile to gauge the level in the fuel tank
from the outside, by means of either:

-d suitably graduated gloss gauge which is unbreakable und protected
against accidental breakage,

- or a graduated dipstick (consisting for instance of o stesel flat with a
graduated plate riveted in position),

1.2.9 - Zero level should be situoted at o height cofresponding
to the top of the fuel that cannet be extracted from the tank,

A gauge holder should be provided near each of the fill-
ing nazxzles,

{1) - Except intha caze of specific regulations applicable fo zpecial vehicles,
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The measuring device to show the level in liquid gas
tanks must be strong-enough to withstand the tank test pressure at least,
This @lso applies Yo any pressure reducing valves which moy be used.

Fixed gas fuel tanks must be provided with a moximum
level valve.

In the case of intetnal combustion engines operated by
fuel with a flash point of 55°C or lower, the airholes. in tanks and fuel
supply pipes, ond carburettor vents must be protected from contact with
flames,

1.2.70 - Metal tanks most be earthed in cccordance with UIC
Leaflet 533.

1.2.11 » When fuel with a flashpoint of 55°C or less is used, the
capacity of the fuel tanks for independently operated equipment shall be
limited to o maximum 'of 300 litres for ‘each transport vnit.

The total volume of all lquid gas tanks (propans/butane)
for supplying independently opergted equipment on-dny one franspotrt unit
shall not exceed 400 litres. Where movable bettles of compressed gas are
used; the volume of edch container shall nat exceed 33 litres, and the fotal
number of such bottles shall be 8 af the most. The copacity of gas fuel
tanks may be 200 litres, with o maximum of 2 fanks per‘transport unit.

Appropriote safety measures shall be token to prevent
leakage of liquid ges.
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1.2.12 - Only fireprocf materials shall be vsed for covering
those parts of the engine which reach a kigh température in operation, and
which are liable 1o be ‘touchied by those working nearby.

1.2.13 . Fuel moy only be supplied from the tank to the sevice
tank of engine through complefely leak-proof pipes and by means of suc-
tion pumps.,

1.3 - Pos ition of tanks

1.3.1 - Auxiliary tanks for fuel with a flashpoint below 55°C dre
to be fixed beneath the wagon body; o protective plate which is not direct-
ly fixed to the floor shall be ploced above each tank.

1,3,2 - Bottles of compressed gas, with their connecting vajves
and any pressure regulators for liquid gas shall be placed in special cup-
boards with:ventilation holes which are situated outside the space reserv-
ed for freight;

1.3.3 - Fixed gas fuel tanks shall also be situgted outside the
space reserved for freight, and be sufficiently protected from external
damage-in the aren containing the connscting valves and any pressure
regulators. E
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1.4 . Marking on tanks

1.4.1 - The markings fo be shown on compres sed liquid gas
bottles shall be in dccordance with the tegulations in UIC Leafiet 564-2;
for fixed gas fuel tanks, a'sign as. shown in Appendix. ] 1o the lzaflet must
be provided, forbidding naked flames or smoking, also an additional sign
stating the nature of the gas (e.g. propane, butane),

1.4.2 - Ligquid fuel tanks shall be marked with their copacity in
litres, with the warning sign as in Appendix 1.

1.4.3 - When tanks holding liquid gas-or fuel with a flashpoint of
55°C or lower are kept in un enclosed space, the warning sige shown in
Appendix 1 shall be ploged on the doors giving access to the tanks,

1.5 - Fuel pipas

1.5.1 - The pipes must be designed to withstand all effects due
to torsion of the vehicle, movement of the engine, or other strains.

1.5.2 - Connections shali be made with screwed fittings, without
welding, or with brazed nuts, :

1.5.3 - Fuel supply lines may be made of seamless: Hexihie ‘matal
or other piping which is not affected by the fuel and is Fire-reyistant; the
piping-shall be protected from any damage fram moving morinery.

1.5.4 - Fuel piping, corburettors and other parts in contact with
the fuel shaH be protected against any overheating which may odverssly
affect wperations, and shall be arranged so as to prevent.an accumulation
of droplets or evaporated fuel which mighf catch fire when in contact with
heated parts of the machinery of ¢lectrical applignces.

1.6 - Liquid gas pipes

1.6.1 + Irrespective of the figure for their service pressure, liquid
gas pipes shall be:designed for an eHective test pressure of at feast 25
bar. They shall be made of seamless copper or stainless steel piping with
a minimum thickness of 1 mm.

1.6.2 - This piping shall be designed te withstand all effects due
to torsion of the vehicle, to the movements of the machinegs connected to
them; and -other strains. The pipes should be as short as possible, and
measures -should be taken to preverit wear from friction, The pipes shall

- not cross through areas occupied by people, As far os possible, they shall

be fixed bereath the vehicle bedy, and: pass through the floor vertically in-

side o protective bushing close to the opplionces to be supplied. They

must not be placed near components likely to be heated to a temperature of .
more thon 400°C.

1.6.3 - A main stop valve shall be mounted on the piping before
its point of entry info the wagon, outside the wagon body; it shall however
be possible to operate the shut-off system from inside the wagon, ‘




1.6.4 - The connections on the piping, valves ond fiftings shall
be made by brazing ot hy any other method of assembly approved by exist- i
ing national tegulations in force on the ferritory of the Owner Railway,

1.6.5 - For movable piping, only high pressure hoses shall be
used (¢.qg., for connecting compressed gds bottles or gas fuel tanks with
the psrmanantly fixed installation).

1.6.6 - The pipes shall be fitted with suitable devices to pre-
vent any accidental leakage of liquid gas (e.g9. pipe rupture valves).

1.7 - Inspection of the installation.

1.7.1 - Any installation which involves the use of liquid fuel or
gds shall be subjected:

- to an initial inspection after ussembly or gny transformation before being
put info service, and

- to periodical inspections thereafter,

1.7.2 - The inspections shall be conducted by approved experts:
Recognition of such experts shall be based on the law of the Owner or
Registering Railway's country. The Owner or Registering Railway may
issve special regulations concerning inspections,
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2 . Safety regulations for wagons equipped with machines operated by
incombustible materials.

2,1 - The tanks-ond pipes containin i i i
) g the operating fluid {e.g, hydraul
oil} must be perfectly leakproof. ? fe-g hydroulic

3 . Safety regulations for fitting wagons with electric lighting and ventilo-
tion equipment,

3.1 - The regulations given in Chapter 1 apply also fo generotors
operated by internal combustion engines.

3.2 . Generators housed in the same compartment o5 an internal
cembustion engine in one of the categories mentioned in 1.2 must be con-
structed so that no danger occurs from electric sparks.

3.3 - Circuit breakers with bare wire fuses must not be placed in the .
engine compartment of the generator.

3.4 - The ventilation systems on battery casings shall be fitted with
flame-proof devices. Casings of batferies fitted inside the vehicle must
have ventilation air intakes on the cutside of the wagon.




3.5 - Battery casings shall be made of incombustible materials.

3.5 - The choice of materials; and installation of control panels,
switchboards and electrical wiring shall ensure that they are splash-proof
orid protected agdinst the danger-of fire coused by sparks, melted fuses
and resistors. r should be borne in mind thot the moterials will be
subjected to vibration, rough movement and sudden shocks,

3.7 - For lighting engine compartments where fuel with a flashpoint
of 55°C or less, or liquid gas is used, only safety lamps and electrical
uppliances protected against all risk of explosion and breakage are allow-
ed,
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APPLICATION

As from 1-7-1979 for vehicles to be constructed inthe future.

SIGN PROHIBITING NAKED LIGHTS FOR A FUEL TANK

Al Railways in the Union.

RECORD REFERENCES

Heading under which the question has been dealt with:

White background
- Question 45/ B/ FIC: UIC Legflet 538 - Safety regulations for

wagons equipped with machines operated independently or from an exter-

nal source, .

miﬂ JOD (Joint Sub.-Committee far Wagons: Poris, January 1979).




