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NOTE

The present Teaflet is part of a set, which also includes

- Leaflet 573

- Leaflat 6056

: Technical conditions for the construction of tank ‘wagons.

: Protection from corfosion. Measures to be taken on direct cur-

rent caténaries to reduce- the risks on adjacent piping and cable
systems,

603 4.

TABLE OF CONTENTS

- GENERAL

0.1 - Scope of application
0.2 - Formation of spacks

0.3 --Dangerous areas

- PRINCIPLES FOR THE PROTECTION FROM THE FORMATION OF

SPARKS

1.1 : Equipotential connections

1.2 - lmsulating seetions

: MEASURES TO BE TAKEN TO PREVENT THE FORMATION OF

SPARKS LIKELY TO CREATE A RISK OF EXPLOSION OR FIRE
2.1 - Measures refating to the track and the caténary
2.2 - Measures relating to fitling and emptying piping systems
2.3 - Additional measures relating to filling and emptyinginstallations

2.4 - Measures 1o be taken during transter operations



603

O-GENERAL

0.1 - Scope of application

The present leaflet only deals with provisians relating to railway installa-
tions. Fixed installations of hydrocarbon depots must’ be ‘built in accordance
with the regulations in force in each country.

0.2 - Formation of sparks

in the vicinity of electrified railways, the various systems of electric con-
ductors such as rails, and water, gas or electricity mains, metal struciures and
edrth, are-found at different potentials, if they-are not joined by electric connec-
tions. By reason of thair natire or of structural or operating requirerments, tanks
for inflammable liguids ar gas, tank wagons and rgad tankers, come into contact
with cenductors, from which they take the potential. By using flexible metal
pipes for filling and emptying opérations, parts at different potentials are thus
connectad, so that by connecting and disconnecting these flexible pipes, sparks
may be produced creatihg a danger of éxplosion and fire.

0.3 - Dangerous areas

As tegards the extent ‘of the dangerous areas, the regulations in force in
each country must be observed. The vicinity of filling points or of ventilation
apertures,-as well a3 the vault ‘of tanks are particularly dangerous aréas where
exhalations of an inflammable or explosive mixture of vapour and air may be
produced.

1 - PRINCIPLES FOR THE PROTECTION
FROM THE FORMATION OF SPARKS

The formation of sparks may be preventad, either by the suitable position-
ing of insulating sections, thus preventing centact between metal parts at dif-
ferent potentials, or by estalylishing equipotential connections ; orie of these two
sxpadiants may be chosen depending upon the degree to which the following
considerations affect the actual case.
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1.1 : Eguipotential connections

Equipotential conrections have the great disadvantage of permitting the
passage of stray cureents-of all types between railway installations and tanks. In
the case of direct current elactrified railways; the danger of corrosion is parti-
cularly hiigh. 1 the case of alternating current electrified railways, the absence of
carrosion danger cannot be guaranteed. In fact, D.C. stray curréhts emanating
from tramways, secondary raitways, safety ‘or other installations, may flow
through thé-rails of an. A.C. electrified railway . The absence of corresion danger
at a particular time {e.g. at the time of installation of a tank} gives no security
for the future:

1.1.1 - I addition {e the danger of corrosion, equipotential connections
permit the leakage of traction and short circuit currents to-the line-side tanks,
thence from the latter t& other instatiations, such as electric power transmission
systems, various piping systems, etc.

112 - By flowing through conductors and piping systerms not designed
to receive high veltages which oceur particularly in cases of short circuit-gn'the
traction installation, these stray currents are likely to prodice hgating effects in
conductors with too small a sectionand to produce sparks likely 1o create a risk
of explosion or fire at occasional contact-points between metal parts,

In particular, there s a risk that the zurrents will overload the
earthed safety conductors of electric systems feeding the tank imstallations, or
raise themn to a dangerous potential:

1.2 - Insulating sections

The risks of fire or explosion, which result from the use of equipotential
connections are prevented by carefully insulating railway installations from tank
installations. From the safety point of view, this precaution is the best, but it
may have the disadvantage of permitting the accumulation.of important static



603

7 R
loads of electricity on the piping séctions which are insulated -in relation to
earth. However, in view of the restricted insulation of the piping system situated
on both sides of the insulating. section, this risk is practically mon-existent: In
cases. where the insdlation of the piping system in relation to earth would not
permit the flow of static loads of electricity, it would be necessary to shunt the
insulating sections by means of ohmic resistances of approximately 10:000 ohms
and with 'a constant power lével of at least 10 Wat1s.

1.2.1 - The Insulating sections may also be dateriorated when they come
into contact with the transfered liguid.

2 -MEASURES TQ BE TAKEN
TO PREVENT THE FORMATION OF SPARKS
LIKELY TO CREATE A RISK OF EXPLOSION
OR FIRE

2.1 - Measures relating to the track and the catenary

211 - |t is recommended that, as far as possible, filling and emptying
installations be. placed on sections of track not equipped with contact lines. If
this is not passible, the contact line must be disconnected and connected to-rail
durkng the filhng and emptying operations:

2.1.2 - When the track-on which the filling and emptying operations take
place is electrified, this track must comply with the conditions laid down in UIC
Leaflet 605 If the track is not electrified, only the provisions of thisleaflet en-
titled «Conductivity of the return circuity are applicable.

2:1.3 - If there is a risk of propagarion of earth:or stray currents, it-is
necessary to examine whether it would be worthwhile to provide insulating
joints at the ends of the track section wused for filling or emptying operations.

21.3:1 - In cases where this track section is equipped for glec-
tric traction, these insulating joirifs must be short-circuited by switchas when
glactric traing are running over thiz section.
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2.2 - Measures relating to filling and emptying piping systems

2.21 - Protection by means of insulating sections

2.21.1T - It is necessary to insert an insulating section between
the piping system and the wagon tank, or between the tanks of the wagons in
the case of filling and emptying opeérations ; this insufating section shall, either,
eonsist of an insulating joint, oF an insulating flexible pipe.

2212 -1t is recommended that this insulating section be pla-
ced jn the filling and emptying pipe-as pear-as possible 1o the rails of the track
on which the filling: or emiptying is taking place. It is recommended that care
shoiild bé taken to ensure that the insulating sections are never short-circuited
and rendered ineffective: by earthing conductors, cables, water or gas mains, efe.

2.2.1.3 - The'insulating séctions which are permanently inserfed
in the filling and emptying pipes must be of strong construction and easy to
clean. it-Is advisable to fit them in such a way as to ensure their protection from
damagé, bad weather and occasional short-circuiting. When the insulating sec-
tions ai- located in the dangerous arga, it may be necessary 1o shunt these in-
sulating parts by spark gaps protected against explosions.

2214 - The insulaling sections of the piping systems must be
capable of withstanding the mechanical and chemical stresses of the liquids or
gases passing through them.

2.2.1.5 - The insulating joints must be capable of withstanding
a test voltage of about 2/3rds of the normal voltage of the catenary, for a
perigd of one minute, without being damaged. A perigdical exarnination of the
good condition of the insulating sections is recormmended. ‘A special check
should be carried out far the ohmic resistance of the insulating sections under
the test voltage referred 1o above.

2.2.1.6 - The metal parts of the installation, electrically insulat-
ed on both sides, and which are located in the vicinity of the track where filling
ar emptying operations take place, must be connected to a rail of thistrack by
means af a permanent equipotential connection.
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2.2.2 - Piotection by means of electric équipotential conngctions.

2.2.2.1 - Equipotential connactions must be effected i such &
way as to ensure both electrical eontinuity between all the points served by the
piping system, and electrical contact between all the earth electrodes and the
track: Their connection points must be easily accessibile for checking and main-
tenance purposes.

2.2.2.2 - The earth connections must comply with the condi-
tions laid down by the reguiations in force in each cotintry inrespect of safety
earth.connections for eleciric power transmission systems (earthing of the neutral
wire}. The characteristics of these earth (resistance and discharge proparties)
must correspond with those of the sarth electrodes used on systems-where the
voltage 1n use is equal to the voltage ‘of the catenary. They must be capable of
withstanding, in the same way as the equipment connected to them f{(electric
cables, switches and other eguipment), the effect of being charged wit: a vali-
age under the conditions described above for a period equivalent to twice the
maximum [apse of time needed for the circuit breakers to bring about the dis-
cannection of the safety egliipment an the electrified ling under notice, and for
d maximum of 0.3 second.

2223 - When there is a likelihood of ¢orresion danger from
direct currents, it is advisable to use, if possible, equipgtential cohnégctions coat:
ed with plastic material and to effect the earthing only diring filling-and empty-
ing operations.

2.3 - Additional measures relating to filling-and emptying instailations
2.3.1 - Transfer of liquids or gas between tank wagons and line-side tanks.

Fig. T : Protection by means of insulating sections

Fig. 2 : protection by means of equipotential connections.

2.3.1.1 - 1t is recommended that ling-side tank jnstallations znd
their metal piping systems be connected to a good sarthing electrode.
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2.3.1.2 - In cases where the transfer is carried-out by means of pumps,
which, because of the protective conductor-of an electric -supply syster or for
any other reason, are at a different potential frem that'of the rails, it1s recom-
mended that, with regard to the pumps, either the principle of insulation or that
of equipotential connections be applied ;theéy must, in addition; be linked to an
earth connection complying with the regulations in force in the countries con-

cerned.

2.4 - Measures to be taken during transfer operations

2.4.1 - Transfer of liguids or:gas between tank wagons 1)

it is recommended that the transfer pipes between the tank wa-
gans and the pump be fitted with insulating sections [as indicated in 2.2.1 and.in
Figure 3} ar that the transfer pipes be fitted with equipotential connections {as
indicated.in 2.2.2 and in Figure 4).

2.4.2 - Transfer of liquids-ar gas between tank wagons and road tankers.

Road tankers which-are fitted with isolating tyres are liable to be-
come charged with static electricity due to atmospheric inflilence or friction. As
a result, they are capable of reaching high potentials inrelation. to'garth and 1o
the rails. 1n order to avoid this, it is recommended that atlexible squipatential
connection be provided between the tank of the road tanker and the tank wagon
{See Figures B and Bl. |rv cases of trafisfer by pump, 3t is advisable to apply-the
safety measures mentioned in § 24.1.

{1} Attention is drawn to the fact that the earthing.of metal tanks and emptying piping sys-
emy of rank wagons must be effected in-accordance with the provisions of Leaflet 573
{Techriical conditions: for the ‘construction of tank waegonsl and the marginat nate 311
of the RIGF [Tank wagons for the conveyance of inflammable gases):




! Fig. 5
Fig. 1 | 603
Fig. 3 ‘ Terminal connection R
Transversal connection | i Electric supply fixed to the tank
— | ! " APPENDIX
- Electric supply | system of the road

systern

Flexible pipe Fiexible pipe -

Flexible metaf

[
i b
—_— 1
I iy H .
bl ! eguipotentia. ‘- Flexible wire equipotential connection
Rail joint Insulating section ' conbection N qUip
i Ll .
it | - Earth i with terminal clamp.
) Wb
\ Permanent equipotential connection : | connection The equipotential connection must be
R ) placed in position before the filling or
! - . - .
Electric joints Earth connection ! emptying operation is carried out.
R —— |
N ——— Railway instaliations |
|
£ - {nstaliations of the Lydrocarbon depot Fio. 6
i, 19-
ig. 2 Fig. 4 | 9 Terminal connection
9. ! fixed to the tank of the
Permanent transversal road tanker

. Electric supply
system

connection

Electric supply system

1,
i

Flexible pipe ___
P

>
Yo

Flexible pipe "
Flexible pipe

|L Pump
7 —

o
e =0 '
P
| Pump N N s N P
* 7 > " : ' |" S -"
- X 1
| iadth LN I i e R
S R ) : LA 09 — Y
W ]
Rail joint B e TR ST Per equip D et P TR RS PN PP BT
! Z [ e connection \ :; / Flexible wire equipotential
ol ) > '.'- ) 7 m £ connection with terminai clamp
Aenirivithl e iy ' Earth connection | . . .
Electric joints Permanent equipotential ' Earth connection kil T The equipatential connection

..... - h N must be placed in position before
Permanent equipotential . connection i ! the filling or emptying operation
connection b v | is carried out
. Pcuon oA i cig- o
N

(1) This switch is only provided in the case referred to in § 2.2 2.3




i3 603 |

APPLICATION

Al Railways in the Union.

RECORD REFERENCES

. This Leaflet, which appeared in. 1952 as No. 803, corresponds to previous 1
Leaflet 167.

Haadings under which the gtiestian has been dealt with @

: Measures ta. be taken to. pravent explosions caused by breaking sparks
likely to be produccdd in the drainage systems of tank wagons:or in lingside

tanks on etectrified lings:
15th Committee e +Paris, June 1937 :Bucharest, May 1338. - Board of Management :

November 1937, Decermber 19381,

- Revision af LHC Leaflets.
{5th Committee E. ; Lausanne, Junie 1952 Board af Management: :-November 1962).

- Revision of Leafiet 603 ¢Emptying of tanks for combustibie liquids or gas.
Breaking sparksy:
{(Bth Qommittge E - Hamburg, June - July 1954}

- Bringing upté-date. of Leaflet 803 «Emptying of tanks for combustible {
liguids or gas. Breaking sparksi.
{61 Commiitiee E. : Copenhagen, May 1956} .

< Leaflet 603.«Emptying of tanks for combustible liquids or gas. Breaking
sparksy, Study of the advisability of revising the principles on which the recom-
mendations in the leafletare based.

{2th Comrmittae 5. ! Pragua, Jung 1959 | Stwittgart, May 1960 ; Parls, May 19613

- Revision of-and addition to Leaflet 803 «Filling and emptying of tanks for
inflammable liguids or gas».
[7th Committee ST Leipzig, May 1965)

- Revision of UIC Leaflet 603.
Way and Works Comrmtree - Paris, June 7980}




