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Part 4 — Packing and tank provisions

Chapter 4.2

Use of portable tanks

4.2.1.9.6

4.2.4.2.6

Portable tanks should not be offered for transport:

.1 with a degree of filling, for liquids having a viscosity less than 2,680 mmz/s-at 20°C or at the maximum
temperature of the substance during transpert in the case of a heated substance, of more than 20% but
less than 80% unless the shells of portable tanks are divided, by partitions or surge plates, into sections of

not more than 7,500 £ capacity;

with residue of goods previcusly transported adhering to the outside cf the shell or service eguipment;

when leaking or damaged to such an extent that the integrity of the portable tank or its lifting or securing

arrangements may be affected; and

.4 unless the service equipment has been examined and found to be in good working order.

For certain dangerous substances, a lower degree of filling may be required.

Portable tank instructions

T1-T22

PORTABLE TANK INSTRUCTIONS

T1 -T22

should be met,

These poriable tank instructions apply to liquid and solid substances of classes 3 to 9. The general provisions of 6.7.2

Minimum shell

Porable tank | Mirimum test | FOLE orevions | peovisiona
steel) (see 6.7.2.8) {see 6.7.2.6)
{see 6.7.2.4)
T 1.5 See 6.7.2.4.2 Normal See 6.7.2.6.2
T2 1.5 See 6.7.2.4.2 Narmal See 6.7.2.6.3
T3 2.65 See 6.7.2.4.2 Narmal See 6.7.2.6.2
T4 2.85 See 6.7.2.4.2 Mormal See 6.7.2.6.3
5 2.65 See 6.7.2.4.2 See 6.7.2.8.3 Not allowed |
T6 4 See 6.7.2.4.2 Normal See 6,7.26.2
T7 4 See 6.7.2.4.2 Normal See 6.7.2.6.3
T8 4 See 6.7.242 Normal Not allowed
T9 4 6 mm Normal Not allowed
T10 4 6 mm See 6.7.2.8.3 Not allowed
T11 6 See 6.7.2.4.2 Normal See 6.7.2.6.3
T12 [} See 65.7.2.4.2 See 6.7.2.8.3 See 6.7.2.8.3
T13 6 6 mm Normal Mot allowed
Ti4 6 6 mm See 6.7.283 Not allowed
715 i0 See 6.7,2.4.2 Normal See 6,7.2.6.3
T18 10 See 8.7.2.4.2 See 6.7.2.83 Ses 6.7.2.6.3
T17 10 5 mm Normat See 6.7.2.6.3
T18 10 g mm See 6.7.2.8.3 See 6.7.2.6.3
T19 10 & mm See 6.7.2.83 Not allowed
T20 10 8 mm See 6.7.2.8.3 Nat allowed
T21 10 10 mm Normal Mot allowed
T22 10 10 mm Ses 8.7.2.83 Mot allowed




Part 6 - Construction and testing of packagings, IBCs, efc.

Chapter 6.7

Provisions for the design, construction, mspect:on
and testing of portable tanks™

6.7.2.1

Definitions

For the purposes of this section:

Fortable tank means a multimodal tank having a capacity of more than 450 ¢ used for the transport of
substances of classes 3 to 9. The portable tank includes a shell fitted with service equipment and structural
equipment necessary for the transport of dangerous substances. The portable tank should be capable of
being filled and dischargec without the removal of its structural equipment. It should possess stabilizing
members external to the shell, and should be capable of being lifted when full. It should be designed primarily
to be lifted onto a transport vehicle or ship and shouid be equipped with skids, mountings or accessories to
facilitate mechanical handling. Road tank-vehicles, rail tank-wagons, non-metallic tanks and intermediate bulk
containers (1BCs) are not considered to fall within the definition for portable tanks:

Shell means the part of the portable tank which retains the substance intended for transport (tank proper},
including openings and their closures, but does not include service equipment or external structural
equipment;

Service equipment means measuring instruments and filling, discharge, venting, safety, heating, cooling and
insulating devices;

Structural equipment means the reinforcing, fastening, protective and stabilizing members external to the
shell;

Maximum ailowable working pressure (MAWF) means a pressure that should be not less than the highest of
the following pressures measured at the top of the shell while in operating position:

.1 the maximum effective gauge pressure allowed in the shell during filling or discharge; or

.2 the maximum effective gauge pressure to which the shell is designed, which should be not less than the
sum of:

.1 the absolute vapour pressure (in bar) of the substance at 65°C (at the highest temperature during
filing, discharge or transport for elevated-temperature substances transported over 85°C), minus 1
bar; and

.2 the partial pressure {in bar) of air or cther gases in the ullage space, being determined by a maximum
uliage temperature of 65°C and a liquid expansion due to an increase in mean bulk temperature of
t, — t {t; = filling temperature, usually 15°C; t, = 50°C, maximum mean bulk temperature).

Design pressure means the pressure to be used in calculations required by a recognized pressure-vessel
code. The design pressure should be not less than the highest of the following pressures:

.1 the maximum effective gauge pressure allowed in the shell during filling or discharge; or
.2 the sum of:
.1 the absoiute vapour pressure {in bar) of the substance at 85°C, minus 1 gar;

.2 the partial pressure {in bar) of air or other gases in the ullage space, being determined by a maximum
ullage temperature of 65°C and a liquid expansion due to an increase in mean bulk temperature of
t, - b, = filling temperature, usually 15°C; {, = b0°C, maximum mean buik temperature); and

.3 a head pressure determined con the basis of the dynamic forces specified in 6.7.2.2.12, but not less
than 0.35 bar.

.3 two thirds of the minimum test pressure specified in the applicable portabie tank instruction in 4.2.4.2.6;

Test pressure means the maximum gauge pressure at the top of the shell during the hydraulic pressure test,
equal ta not less than 1.5 times the design pressure. The minimum test pressure for portable tanks intended
for specific substances is specified in the applicable portable tank instruction in 4.2.4.2.6;

Leakproofness test means a test using gas, subjecting the sheli and its service equipment to an effective
internal pressure of not less than 25% of the MAWP;

Maximum permissible gross mass (MPGM) means the sum of the tare mass of the portable tank and the
heaviest load authorized for transport;

Reference steel means a steel with a tensile strength of 370 N/mm® and an slongation at fracture of 27%;

Mild steel means a steel with a guaranteed minimum tensile strength of 360 N/mm? to 440 N/mm? and a
guaranteed minimum elongation at fracture conforming to 6.7.2.3.3.3;

Design temperature range for the shall should be ~40°C to 50°C for substances transported under ambient
conditions. For substances handled under elevated-temperature conditions, the design temperature should
be not less than the maximum temperature of the substance during filling, discharge or transport. More severe
design temperatures should be considered for portable tanks subjected to severe climatic conditions.



6.7.2.2.%

6.7.2.3.2

6.7.2.4.2

6.7.2.4.6

Shells should be designed and constructed in accordance with the provisiors of a pressure-vessel code
recognized by the competent authority. Shells should be made of metallic materials suitable for forming. The
materials should, in principle, conform to national or internationat material standards. For welded shells, only a
material whose weldability has peen fully demonstrated should be used. Welds should be skillfully made and
afford complate safety. When the manufacturing process or the materials make it necessary, the shells should
be suitably heat-treated fo guarantee adequate toughness in the weld and in the heat-affected zones. In
choosing the material, the design temperature range should be taken into account with respect to rigk of
brittle fracture, to stress corrosion cracking and to resistance to impact. When fine grain-steel is used, the
guaranteed value of the yield strength should be not more than 460 N/mm?® and the guaranteed value of the
upper limit of the tensile strength should be not more than 725 N/mm2 according to the material specification.
Aluminium may only be used as a construction material when indicated in a portable tank special provision
assigned to a specific substance in the Dangerous Goods List or when approved by the competent authority.
When aluminium is authorized, it should be insulated to prevent significant loss of physical properties when
subjected to a heat load of 11C kw/m? for a pericd of not fess than 30 minutes, The insulation should remain
effective at all temperatures lass than 649°C and should be jacketed with a material with a melting point of not
less than 700°C. Portable tank materials should be suitable for the externat environment in which they may be
transported.

Shells should be designed and constructed 1o withstand a hydraulic test pressure not less than 1.5 times the
design pressure, Specific provisions are laid down for certain substances in the applicable portable tank
instruction indicated in the Dangerous Goods List and described in 4.2.4 or by a portable tank special
provision indicated in column 13 of the Dangerous Goods List, The minimum shell thickness should not be
less than that specified for these tanks in 6.7.2.4.1 to 6.7.2.4.10.

The cylindrical portions, ends {heads) and manhole covers of shells not more than 1.60 m in diameter should
be nol iess thar 5 mm thick in the reference steel or of aquivalent thickness in the metal to be used. Shells
more than 1.80 m in diameter should be not less than 6 mm thick in the reference steel or of equivalent
thickness in the metal to be used, except that for powdered or granular solid substances of packing group |l or
Il the minimum thickness reguirement may be reduced to not less than 5 mm thick in the reference steel or of
eguivalent thickness in the metal to be used.

The equivalent thickness of a metal other than the thickness prescribad for the reference steel in 6.7.2.4.3
should be determined using the following equation:

21.4 x e,
O VB 5 A
where:
g, = reguired equivalent thickness {in mm) of the metal tc be used;
e, = minimum thickness (in mm} of the reference steel specified in the applicable portable tank

instruction identified in the Dangerous Goods List and described in 4.2,4.2.6 or by a portable tank
special provision indicated in the Dangercus Goods List; ‘

R1= guaranteed minimum tensile strength {in N/mm?} of the metal to be used (see 6.7.2.3.3);

A, = guaranieed minimum elongation at fracture {in %) of the matal to be used according to national or
international standards.



