CHAPTER 6.8

REQUIREMENTSFOR THE CONSTRUCTION, EQUIPMENT, TYPE APPROVAL,
INSPECTIONSAND TESTS, AND MARKING OF FIXED TANKS(TANK-VEHICLEYS),
DEMOUNTABLE TANKSAND TANK-CONTAINERSAND TANK SWAPBODIES, WITH
SHELLSMADE OF METALLIC MATERIALS, AND BATTERY-VEHICLESAND MULTIPLE

NOTE:

6.8.1

6.8.1.1

6.8.1.2

6.8.1.3

6.8.1.4

6.8.2

6.8.2.1

6.8.2.1.1

ELEMENT GASCONTAINERS (MEGCs)

For portable tanks see Chapter 6.7, for fibre-reinforced plastics tanks see Chapter 6.9, for
vacuum oper ated waste tanks see Chapter 6.10.

Scope

The requirements across the whole width of the page apply both to fixed tanks
(tank-vehicles), to demountable tanks and battery-vehicles, and to tank-containers, tank swap
bodies and MEGCs. Those contained in a single column apply only:

- to fixed tanks (tank-vehicles), to demountable tanks and battery-vehicles (left hand
column);

- to tank-containers, tank swap bodies and MEGCs (right hand column).

These requirements shall apply to

fixed tanks (tank-vehicles), demountable | tank-containers, tank swap bodies and
tanks and battery-vehicles MEGCs

used for the carriage of gaseous, liquid, powdery or granular substances.

Section 6.8.2 sets out the requirements applicable to fixed tanks (tank-vehicles), to
demountable tanks, tank-containers, tank swap bodies intended for the carriage of substances
of all classes and battery-vehicles and MEGCs for gases of Class 2. Sections 6.8.3 to 6.8.5
contain specia requirements supplementing or modifying the requirements of section 6.8.2.
For provisions concerning use of these tanks, see Chapter 4.3.

Requirements applicableto all classes

Construction

Basic principles

Shells, their attachments and their service and structural equipment shall be designed to
withstand without loss of contents (other than quantities of gas escaping through any

degassing vents):

- static and dynamic stresses in normal conditions of carriage as defined in 6.8.2.1.2
and 6.8.2.1.13;

- prescribed minimum stresses as defined in 6.8.2.1.15.



6.8.2.1.2

6.8.2.1.3

6.8.2.1.4

6.8.2.1.5

6.8.2.1.6

6.8.2.1.7

6.8.2.1.8

6.8.2.1.9

The tanks and their fastenings shall be| Tank-containers and their fastenings shall,
capable of absorbing, under the maximum | under the maximum permissible load be

permissible load, the forces exerted by: capable of absorbing the forces equa to
those exerted by:
- inthe direction of travel: twice the total
mass, - inthe direction of travel: twice the total
mass,
- at right angles to the direction of travel:
the total mass; - horizontally at right angles to the
direction of travel: the tota mass;
- verticaly upwards. the total mass; (where the direction of travel is not
clearly determined, twice the total mass
- verticaly downwards. twice the total in each direction);
mass.

- verticaly upwards. the total mass,

- verticaly downwards: twice the totd
mass.

The walls of the shells shdl have at least the thickness specified in
6.8.21.17t06.8.2.1.21 | 6.8.2.1.17 t0 6.8.2.1.20.

Shells shdl be designed and constructed in accordance with the requirements of a technical
code recognized by the competent authority, in which the material is chosen and the shell
thickness determined taking into account maximum and minimum filling and working
temperatures, but the following minimum requirements of 6.8.2.1.6 to 6.8.2.1.26 shal be
met.

Tanks intended to contain certain dangerous substances shall be provided with additional

protection. This may take the form of additional thickness of the shell (increased calculation
pressure) determined in the light of the dangers inherent in the substances concerned or of a
protective device (see the special provisions of 6.8.4).

Welds shall be skilfully made and shall afford the fullest safety. The execution and checking
of welds shal comply with the requirements of 6.8.2.1.23.

Measures shall be taken to protect shells against the risk of deformation as a result of a
negative internal pressure.

Materialsfor shells

Shells shall be made of suitable metallic materials which, unless other temperature ranges
are prescribed in the various classes, shall be resistant to brittle fracture and to stress
corrosion cracking between -20 °C and +50 °C.

The materials of shells or of their protective linings which are in contact with the contents
shall not contain substances liable to react dangerously (see "Dangerous reaction” in 1.2.1)
with the contents, to form dangerous compounds, or substantialy to weaken the material.

If contact between the substance carried and the material used for the construction of the
shell entails a progressive decrease in the shell thickness, this thickness shall be increased at
manufacture by an appropriate amount. This additional thickness to allow for corrosion shall
not be taken into consideration in calculating the shell thickness.



6.8.2.1.10 For welded shells only materias of faultless weldability whose adequate impact strength at
an ambient temperature of —20 °C can be guaranteed, particularly in the weld seams and the
zones adjacent thereto, shall be used.
If fine-grained stedl is used, the guaranteed value of the yield strength Re shall not
exceed 460 N/mm? and the guaranteed value of the upper limit of tensile strength Rm shall
not exceed 725 N/mm?, in accordance with the specifications of the material.
6.8.2.1.11 Ratios of Re/Rm exceeding 0.85 are not alowed for steels used in the construction of welded
tanks.
Re = apparent yield strength for steels having a clearly-defined yield point or
guaranteed 0.2% proof strength for steels with no clearly-defined yield point
(1% for austenitic steels)
Rm =tensile strength.
The values specified in the inspection certificate for the material shall be taken asabasisin
determining this ratio in each case.
6.8.2.1.12 For stedl, the elongation at fracture, in % shall be not less than
10 000
determined tensile strength in N/ mm?
but in any case for fine-grained steels it shall be not less than 16% and not less than 20% for
other steels.
For aluminium alloys the elongation at fracture shall be not less than 12% *.
Calculation of the shell thickness
6.8.2.1.13 The pressure on which the shell thickness is based shal not be less than the calculation
pressure, but the stresses referred to in 6.8.2.1.1 shall also be taken into account, and, if
necessary, the following stresses:
In the case of vehicles in which the tank
constitutes a stressed self -supporting member,
the shell shall be designed to withstand the
stresses thus imposed in addition to stresses
from other sources.
! In the case of sheet metal the axis of the tensile test-piece shall be at right angles to the direction of

rolling. The permanent elongation at fracture shall be measured on test-pieces of circular cross-
section in which the gauge length | is equal to five times the diameter d (I = 5d); if test-pieces of
rectangular section are used, the gauge length shall be calculated by the formula

|=5,65.F,,

whereF, indicates the initial cross-section area of the test-piece.

-3-



6.8.2.1.14

6.8.2.1.15

6.8.2.1.16

Under these stresses, the stress at the most | Under each of these stresses the safety factors
severdly stressed point of the shell and its | to be observed shall be the following:

fastenings shall not exceed the vaue s

defined in 6.8.2.1.16. - for metds having a clearly-defined yield

point: a safety factor of 1.5 in relation to
the apparent yield strength; or

- for metds with no clearly-defined yield
point: a safety factor of 1.5 in relation to
the guaranteed 0.2% proof strength
(1% maximum elongation for austenitic
steels).

The calculation pressure is in the second part of the code (see 4.3.4.1) according to Column
(12) of Table A of Chapter 3.2.

When "G" appears, the following requirements shall apply:

(@

(b)

Gravity-discharge shells intended for the carriage of substances having a vapour
pressure not exceeding 110 kPa (1.1 bar) (absolute pressure) at 50 °C shall be designed
for a calculation pressure of twice the static pressure of the substance to be carried but
not less than twice the static pressure of water.

Pressurefilled or pressure-discharge shells intended for the carriage of substances
having a vapour pressure not exceeding 110 kPa (1.1 bar) (absolute pressure) at 50 °C
shall be designed for a calculation pressure equa to 1.3times the filling or discharge
pressure.

When the numerical value of the minimum calculation pressure is given (gauge pressure) the
shell shall be designed for this pressure which shal not be less than 1.3 times the filling or
discharge pressure. The following minimum requirements shall apply in these cases:

(©

©

Shells intended for the carriage of substances having a vapour pressure of more
than 110 kPa (1.1 bar) but not more than 175 kPa (1.75 bar) (absolute pressure) at 50
°C shall, whatever their filling or discharge system, be designed for a calculation
pressure of not less than 150 kPa (1.5 bar) gauge pressure or 1.3 times the filling or
discharge pressure, whichever is the higher.

Shells intended for the carriage of substances having a vapour pressure of more
than 175 kPa (1.75 bar) (absolute pressure) at D °C shall, whatever their filling or
discharge system, be designed for a calculation pressure equal to 1.3 times the filling
or discharge pressure but not less than 0.4 MPa (4 bar) (gauge pressure).

At the test pressure, the stress s at the most severely stressed point of the shell shall not
exceed the material-dependent limits prescribed below. Allowance shal be made for any
weakening due to the welds.

For al metas and aloys, the stress s at the test pressure shall be lower than the smaller of
the values given by the following formulae:

s £0.75Reor s £0.5Rm

where



6.8.2.1.17

Re

apparent yield strength for steels having a clearly-defined yield point or

guaranteed 0.2% proof strength for steels with no clearly-defined yield point
(1% for austenitic steels)

Rm =tensile strength.

The values of Re and Rm to be used shdl be specified minimum vaues according to
materia standards. If no material standard exists for the metal or aloy in question, the values
of Re and Rm used shall be approved by the competent authority or by a body designated by
that authority.

When austenitic steels are used, the specified minimum values according to the materia
standards may be exceeded by up to 15% if these higher values are attested in the inspection
certificate.

Minimum shéll thickness

The shell thickness shell shall not be less than the greater of the values determined by the
following formulae:

o= PrD o= PcD
2s| 2s
where:
e = minimum shell thicknessin mm
P = test pressure in MPa
Pc = calculation pressure in MPa as specified in 6.8.2.1.14
D = internal diameter of shell in mm
S =  permissible stress, as defined in 6.8.2.1.16, in N/mnt

I = a coefficient not exceeding or equal to 1, alowing for any weakening due
to welds, and linked to the inspection methods defined in 6.8.2.1.23.

The thickness shall in no case be less than that defined in

6.8.2.1.18t06.8.2.1.21. | 6.8.2.1.18t0 6.8.2.1.20.



6.8.2.1.18

6.8.2.1.19

Shells of circular cross-section 2 not more

than 1.80 m in diameter other than those
referred to in 6.8.2.1.21, shall not be less than
5 mm thick if of mild steel °, or of equivalent
thickness if of another metal.

Where the diameter is more than 1.80 m, this
thickness dhall be increased to 6mm except
in the case of shells intended for the carriage
of powdery or granular substances, if the
shell is of mild steel, or to an equivaent
thicknessif of another metal.

Shells shall be not less than 5 mm thick if of
mild steel ® (in conformity with the
requirements of 6.8.2.1.11 and 6.8.2.1.12) or
of equivalent thickness if of another metal.
Where the diameter is more than 1.80 m, this
thickness shall be increased to 6mm except
in the case of tanks intended for the carriage
of powdery or granular substances, if the
shell is of mild sted ® or to an equivaent
thickness if of another metal.

Whatever the metal used, the shell thickness
shall in no case be less than 3 mm.

"Equivaent thickness' means the thickness obtained by the following formula *:

464 &

3(RmA)?

Where protection of the tank against damage
through latera impact or overturning is
provided according to 6.8.21.20, the
competent authority may alow the aforesaid
minimum thicknesses to be reduced in
proportion to the protection provided;
however, the said thicknesses shall not be less

214 e

3/Rm:A.

e =

Where protection of the tank against damage
is provided according to 6.8.2.1.20, the
competent authority may alow the aforesaid
minimum thicknesses to be reduced in
proportion to the protection provided;
however, the said thicknesses shall be not less
than 3mm in the case of mild stedl 2, or than

For shells not of a circular cross-section, for example box-shaped or eliptical shells, the indicated
diameters shall correspond to those calculated on the basis of a circular cross-section of the same
area. For such shapes of cross-section the radius of convexity of the shell wall shall not exceed
2 000 mm at the sides or 3 000 mm at the top and bottom.

For the definitions of "mild steel" and "reference steel" see 1.2.1.

Thisformulais derived fromthe general formula:

where

.2 RmoAo
ol = fjd;"mg%x% ‘ er= e ——
e = minimum shell thickness for the metal chosen, in mm;
& = minimum shell thickness for mild steel, in mm, according to 6.8.2.1.18 and
6.8.2.1.19;
Rm, = 370 (tensile strength for reference steel, see definition 1.2.1, in N/inm);
A = 27 (elongation at fracture for reference steel, in%);
Rm = minimum tensile strength of the metal chosen, in N/mn?; and
A = minimum elongation at fracture of the metal chosen under tensile stress, in %.
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6.8.2.1.20

than 3mm in the case of mild sted 3, or than
an equivaent thickness in the case of other
materials, for shells not more than 1.80 min
diameter. For shells with a diameter
exceeding 1.80m the aforesaid minimum
thickness shall be increased to 4mm in the
case of mild sted ® and to an equivaent
thickness in the case of other metals.

Equivaent thickness means the thickness
given by the formulain 6.8.2.1.18.

Except in cases for which 6.8.2.1.21 provide,
the thickness of shells with protection against
damage in accordance with 6.8.2.1.20 (a) or
(b) shall not be less than the values given in
the table below.

Diameter of [£1.80m >1.80m
shell
Stainless 25 mm 3mm
austenitic
% Sedls
% | Other geds | 3mm 4 mm
g
_g Aluminium | 4mm 5mm
£ | dloys
§
g | Pure 6 mm 8mm
€ | aluminium of
= | 99.80%

For tanks built after 1January 1990, there is
protection against damage as referred to in
6.8.2.1.19 when the following measures or
equivalent measures are adopted:

(@ For tanks intended for the carriage of
powdery or granular substances, the
protection against damage shall satisfy
the competent authority.

(b) For tanks intended for the carriage of

other substances, there is protection
against damage when:

3

an equivaent thickness in the case of other
materials, for shells not more than 1.80 m in
diameter. For shells of a diameter exceeding
1.80 m this minimum thickness shall be
increased to 4 mm in the case of mild stedl 3,
and to an equivalent thickness in the case of
other metals.

Equivalent thickness means the thickness
given by the formulain 6.8.2.1.18.

The protection referred to in 6.8.2.1.19 may
consist of:

- overall externa structural protection as in

"sandwich" construction where the
sheathing is secured to the shell; or

- a structure in which the shell is supported

by a complete skeleton including
longitudinal and transverse structural
members, or

- double-wall construction.

Where the tanks are made with double walls,
the space between being evacuated of air, the
aggregate thickness of the outer metal wall
and the shell wall shall correspond to the

i i P varaAll thi Al nAce nracari hAd in

For the definitions of "mild steel” and "reference steel” see 1.2.1.
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1. For shells with a circular or eliptical

cross-section having a maximum
radius of curvature of 2m, the shell
is equipped with strengthening
members comprising  partitions,
surge-plates or externa or interna
rings, so placed that at least one of
the following conditions is met:

- Digtance between two adjacent
strengthening elements of not
more than 1.75 m.

- Volume contained between two
partitions or surge-plates of not
more than 7 500 .

The vertical cross-section of a ring,
with the associated coupling, shal
have a section modulus of at least
10 cm?.

External rings shal not have
projecting edges with aradius of less
than 2.5 mm.

Partitions and surge-plates shall
conform to the requirements of
6.8.2.1.22.

The thickness of the partitions and
surge-plates shal in no case be less
than that of the shell.

2. For tanks made with double walls, the

space between being evacuated of
air, the aggregate thickness of the
outer metal wall and the shell wall
corresponds to the wall thickness
prescribed in 6.8.21.18, and the
thickness of the wall of the shel
itsedf is not less than the minimum
thickness prescribed in 6.8.2.1.19.

3

-8-

minimum wall thickness prescribed in
6.8.2.1.18, the thickness of the wall of the
shell itself being not less than the minimum
thickness prescribed in 6.8.2.1.19.

Where tanks are made with double walls with
an intermediate layer of solid materials at
least 50 mm thick, the outer wall shall have a
thickness of not less than 0.5 mm if it is made
of mild stedl * or at least 2 mm if it is made of
a plastics materia reinforced with glass fibre.
Solid foam with an impact absorption
capacity such as that, for example, of
polyurethane foam, may be used as the
intermediate layer of solid materidl.

For the definitions of "mild steel" and "reference steel" see 1.2.1.



3. For tanks made with double walls
having an intermediate layer of solid
materials at least 50 mm thick, the
outer wall has a thickness of at least
0.5mm of mild steel ° or at least
2mm of aplagics materia
reinforced with glass fibre. Solid
foam (with an impact absorption
capacity like that, for example, of
polyurethane foam) may be used as
the intermediate layer of solid
material.

4, Shels of forms other than in 1,
especidly box-shaped shells, are
provided, all round the mid-point of
their vertical height and over at least
30% of their height with a protection
designed in such a way as to offer
specific resilience at least equal to
that of a shell constructed in mild
steel ° of athickness of 5mm (for a
shell diameter not exceeding 180 m)
oo 6mm (for a shell diameter
exceeding 1.80 m). The protection
shall be applied in a durable manner
to the outside of the shell.

This requirement shall be considered
to have been met without further
proof of the specific resilience when
the protection involves the welding
of aplate of the same materia as the
shell to the area to be strengthened,
S0 that the minimum wall thickness
isin accordance with 6.8.2.1.18.

This protection is dependent upon the
possible stresses exerted on mild
steel ® shells in the event of an
accident, where the ends and walls
have a thickness of at least 5 mm for
a diameter not exceeding 1.80 m or
a lesst 6 mm for a diameter
exceeding 1.80 m. If another metal is
used, the equivalent thickness shall
be obtained in accordance with the
formulain 6.8.2.1.18.

For demountable tanks this protection is not
required when they are protected on al sides
by the drop sides of the carrying vehicle.

3 For the definitions of "mild steel" and "reference steel" see 1.2.1.
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6.8.2.1.21

The thickness of shells designed in
accordance with 6.8.2.1.14 (@) which either
are of not more than 5 000 litres capacity or
are divided into leakproof compartments of
not more than 5 000 litres unit capacity may
be adjusted to a level which, unless
prescribed otherwise in 6.8.3 or 6.8.4, shal
however not be less than the appropriate
value shown in the following table:

Maximum Capacity of | Minimum
radius of | shell or shell | thickness
curvature compartment | (mm)
of shell (m°)
(m) Mild steel
£2 £5.0 3
2-3 £35 3

> 35 but| 4

£50

Where a metal other than mild sted * is used,

the thickness shal be determined by the

equivalence formula given in 6.8.2.1.18. The

thickness of the partitions and surge-plates

shall in no case be less than that of the shell.
6.8.21.22  Surge-plates and partitions shall be dished,
with a depth of dish of not less than 10 cm, or
shal be corrugated, profiled or otherwise
reinforced to give equivalent strength. The
area of the surge plate shall be at least 70% of
the cross-sectiond area of the tank in which
the surge-plate is fitted.

Welding and inspection of welds
6.8.2.1.23 The manufacturer's qualification for performing welding operations shall be one recognized by
the competent authority. Welding shall be performed by skilled welders using a welding
process whose effectiveness (including any heat treatments required) has been demonstrated
by test. Non-destructive tests shall be carried out by radiography or by ultrasound and must
confirm that the quality of the welding is appropriate to the stresses.

The following checks shall be carried out in accordance with the value of the coefficient |
used in determining the thickness of the shell in 6.8.2.1.17:
| =0.8: the weld beads shall so far as possible be inspected visually on both faces and
shall ke subjected to a non-destructive spot check with particular attention to
connections,

3

For the definitions of "mild steel" and "reference steel" see 1.2.1.
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6.8.2.1.24

6.8.2.1.25

6.8.2.1.26

6.8.2.1.27

6.8.2.1.28

6.8.2.2

6.8.2.2.1

| =0.9: al longitudina beads throughout their length, all connections, 25% of circular
beads, and welds for the assembly of large-diameter items of equipment shal be
subjected to non-destructive checks. Beads shall be checked visually on both
sSides asfar as possible;

| =1 al beads shall be subjected to non-destructive checks and are so far as possible

inspected visually on both sides. A weld test-piece shal be taken.

Where the competent authority has doubts regarding the quality of weld beads, it may require
additional checks.

Other construction requirements

The protective lining shall be so designed that its leakproofness remains intact, whatever the
deformation liable to occur in normal conditions of carriage (see 6.8.2.1.2).

The thermal insulation shall be so designed as not to hinder access to, or the operation of, filling
and discharge devices and safety valves.

If shells intended for the carriage of flammable liquids having a flash+point of not more than
61°C are fitted with non-metallic protective linings (inner layers), the shells and the protective
linings shall be so designed that no danger of ignition from electrostatic charges can occur.

Shells intended for the carriage of liquids
having a flash-point of not more than 61 °C or
for the carriage of flammable gases, or of UN
N0.1361 carbon or UN No0.1361 carbon
black, packing group |1, shall be linked to the
chassis by means of a least one good
electrica connection. Any metal contact
capable of causing electrochemical corrosion
shall be avoided. Shells shall be provided
with at least one earth fitting clearly marked

with the symbol "
electrically connected.

", capable of being

Protection of fittings mounted on the upper
part of the tank

The fittings and accessories mounted on the
upper part of the tank shal be protected
against damage caused by overturning. This
protection may take the form of strengthening
rings, protective canopies or transverse or

longitudina members so shaped that effective

protection is given.

| tems of equipment

All parts of a tank-container intended for the
carriage of liquids having a flash-point of not
more than 61° C, flammable gases, or UN
No0.1361 carbon or UN No0.1361 carbon black,
packing group Il, shall be capable of being
electrically earthed. Any metal contact capable
of causing electrochemical corrosion shall be
avoided.

Suitable non-metallic materials may be used to manufacture service and structural egquipment.

The items of equipment shall be so arranged as to be protected against the risk of being
wrenched off or damaged during carriage or handling. They shall exhibit a suitable degree of
safety comparable to that of the shells themsalves, and shall in particular:

-11-



6.8.22.2

- be compatible with the substances carried; and
- meet the requirements of 6.8.2.1.1.

As many operating parts as possible shall be | The leakproofness of the service equipment shall
served by the smallest possible number of |[be ensured even in the evert of the
openings in the shell. The leakproofness of | overturning of the tank-container.

the service equipment including the closure
(cover) of the inspection openings shall be
ensured even in the event of overturning of
the tank, taking into account the forces
generated by an impact (such as acceleration
and dynamic pressure). Limited release of
the tank contents due to a pressure peak
during the impact is however alowed.

The gaskets shall be made of a material compatible with the substance carried and shall be
replaced as soon as their effectivenessisimpaired, for example as aresult of ageing.

Gaskets ensuring the leakproofness of fittings requiring manipulation during normal use of
tanks shall be so designed and arranged that manipulation of the fittings incorporating them
does not damage them.

Each bottom-filling or bottom-discharge opening in tanks which are referred to, in Column (12)
of Table A of Chapter 3.2, with a tank code including the letter "A" in its third part (see
4.3.4.1.1) shall be equipped with at least two mutually independent closures, mounted in series,
comprising

- an external stop-valve with piping made of a malleable metd materia and

- a closing device at the end of each pipe which may be a screw-threaded plug, a blank
flange or an equivalent device.

Each bottom-filling or bottom-discharge opening in tanks which are referred to, in Column (12)
of Table A of Chapter 3.2, with a tank code including the letter "B" in its third part (see
43311 or 4.34.1.1) shal be equipped with at least three mutualy independent closures,
mounted in series, comprising

- an internal stop-valve, i.e. a stop-valve mounted inside the shell or in a welded flange or
companion flange;

- an external stop-valve or an equivaent device®
one at the end of each pipe | as near as possible to the shell
and
- a closing device at the end of each pipe, which may be a screw-threaded plug, a blank

flange or an equivalent device.

However, in the case of tanks intended for the carriage of certain crystalizable or highly
viscous substances and shells fitted with an ebonite or thermoplastic coating, the internal stop-
valve may be replaced by an external stop-valve provided with additional protection.

5

In the case of tank-containers of less than 1 n? capacity, the external stop-valve or other equivalent
device may be replaced by a blank flange.
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6.8.2.2.3

6.8.2.2.4

6.8.2.2.5

6.8.2.2.6

6.8.2.2.7

6.8.2.2.8

6.8.2.2.9

The internal stop-valve shall be operable either from above or from below. Its setting - open or
closed - shall so far as possible in each case be capable of being verified from the ground.
Internal stop-valve control devices shall be so designed as to prevent any unintended opening
through impact or an inadvertent act.

The interna shut-off device shall continue to be effective in the event of damage to the external
control device.

In order to avoid any loss of contents in the event of damage to the externa fittings (pipes,
lateral shut-off devices), the internal stop-valve and its seating shall be protected against the
danger of being wrenched off by external stresses or shall be so designed as to resist them. The
filling and discharge devices (including flanges or threaded plugs) and protective caps (if any)
shall be capable of being secured against any unintended opening.

The position and/or direction of closure of shut-off devices shall be clearly apparent.

All openings of tanks which are referred to in Column (12) of Table A of Chapter 3.2, by atank
code including letter "C" or "D" in its third part (see 4.3.3.1.1 and 4.3.4.1.1) shal be situated
above the surface level of the liquid. These tanks shall have no pipes or pipe connections below
the surface leve of the liquid. The cleaning openings (fist-holes) are, however, permitted in the
lower part of the shell for tanks referred to by atank code including letter "C" in its third part.
This opening shall be capable of being sealed by a flange so closed as to be leakproof and
whose design shall be approved by the competent authority or by a body designated by that
authority.

Unless otherwise prescribed in the provisions of 6.8.4, tanks may have valves to avoid an
unacceptable negative interna pressure, without intervening bursting discs.

The shell or each of its compartments shall be provided with an opening large enough to permit
inspection.

(Reserved)

Tanks intended for the carriage of liquids having a vapour pressure of not more than 110 kPa
(1.1 bar) (absolute) at 50 °C shall have a venting system and a safety device to prevent the
contents from spilling out if the tank overturns; otherwise they shall conform to 6.8.2.2.7 or
6.8.2.2.8.

Tanks intended for the carriage of liquids having a vapour pressure of more than 110 kPa
(1.1 bar) but not exceeding 175 kPa (1.75 bar) (absolute) at 50 °C shall have a safety valve set
at not less than 150 kPa (1.5 bar) (gauge pressure) and which shall be fully open at a pressure
not exceeding the test pressure; otherwise they shall conform to 6.8.2.2.8.

Tanks intended for the carriage of liquids having a vapour pressure of more than 175 kPa
(1.75 bar) but not exceeding 300 kPa (3 bar) (absolute) at 50° C shall have a safety valve set at
not less than 300 kPa (3 bar) gauge pressure and which shall be fully open at a pressure rot
exceeding the test pressure; otherwise they shall be hermetically closed °.

Movable parts such as covers, closures, etc., which are liable to come into frictional or
percussive contact with aluminium shells intended for the carriage of flammable liquids having
aflash-point of not more than 61 °C or for the carriage of flammable gases shall not be made
of unprotected corrodible steel.

6

For the definition of "hermetically closed tank” see 1.2.1.
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6.8.2.3

6.8.231

6.8.2.3.2

Type approval

The competent authority or a body designated by that authority shall issue in respect of each
new type of tank-vehicle, demountable tank, tank-container, tank swap body, battery-vehicle or
MEGC a certificate attesting that the type, including fastenings, which it has inspected is
suitable for the purpose for which it is intended and meets the construction requirements
of 6.8.2.1, the equipment requirements of 6.8.2.2 and the special conditions for the classes of
substances carried.

The certificate shall show:
- theresults of the test;

- anapprova number for the type;
The approval number shal consist of the
distinguishing sign” of the State in whose territory
the approva was granted and a registration
number.

- thetank code in accordance with 4.3.3.1.1 or 4.3.4.1.1;
- gpecia congruction (TC) and equipment (TE) requirements applicable to the type;

- if required, the substances and/or group of substances for the carriage of which the tank
has been approved. These shal be shown with their chemical name or the corresponding
collective entry (see 2.1.1.2), together with their classification (Class, classification code
and packing group). With the exception of substances of Class 2 and those listed in
4.3.4.1.3, the listing of approved substances may be dispensed with. In such cases, groups
of substances permitted on the basis of the tank code shown in the rationalised approach in
4.3.4.1.2 shall be accepted for carriage taking into account any relevant specia provision.

The substances referred to in the certificate or the groups of substances approved according to
the rationalised approach shall, in general, be compatible with the characteristics of the tank. A
reservation shall be included in the certificate if it was not possible to investigate this
compatibility exhaustively when the type approva was issued.

If the tanks, battery-vehicles or MECGs are manufactured in series without modification this
approva shall be valid for the tanks, battery-vehicles or MECGs manufactured in series or
according to the prototype.

A type approva may however serve for the approval of tanks with limited variations of the
design that either reduce the loads and stresses on the tanks (e.g. reduced pressure, reduced
mass, reduced volume) or incresse the safety of the structure (e.g. increased shell thickness,
more surge-plates, decreased diameter of openings). The limited variations shall be clearly
described in the type approva certificate.

Distinguishing sign for use in international traffic prescribed by the Convention on Road Traffic

(Vienna, 1968).
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6.8.24

6.8.24.1

6.8.2.4.2

I nspections and tests

Shells and their equipment shall either together or separately undergo an initial inspection
before being put into service. This inspection shall include:

- acheck of conformity to the approved type;
- a check of the design characteristics ®;
- an examination of the internal and external conditions;

- a hydraulic pressure test ¥ at the test pressure indicated on the plate prescribed in
6.8.2.5.1; and

- a check of satisfactory operation of the equipment.

The hydraulic pressure test shall be carried
out on the shell as a whole at the test
pressure, specified in the Note of 6.8.4 (d),
and separately on each compartment of
compartmented shells a a pressure of not less
than 1.3times the maximum working
pressure.

The hydraulic pressure test shall be carried out before the installation of such thermal
equipment as may be necessary. If the shells and their equipment are tested separately, they
shall bejointly subjected to a leakproofness test after assembly in accordance with 6.8.2.4.3.

The leakproofness test shall be carried out separately on each compartment o compartmented
shells.

Shells and their equipment shall undergo periodic inspections at fixed intervals. The periodic
ingpections shall include: an external and internal examination and, as a genera rule, a
hydraulic pressure test °. Sheathing for thermal or other insulation shall be removed only to
the extent required for reliable appraisa of the characteristics of the shell.

The hydraulic pressure test shall be carried
out on the shell as a whole a the test
pressure, specified in the Nate of 6.8.4 (d),
and separately on each compartment of
compartmented shells at a pressure of not less
than 1.3times the maximum working
pressure.

The check of the design characteristics shall also include, for shellsrequiring a test pressure of 1 MPa

(10 bar) or higher, the taking of weld test-pieces (work samples) in accordance with 6.8.2.1.23 and the
tests prescribed in 6.8.5.

In special cases and with the agreement of the expert approved by the competent authority, the

hydraulic pressure test may be replaced by a pressure test using another liquid or gas, where such an
operation does not present any danger.
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6.8.24.3

6.8.2.4.4

6.8.2.4.5

6.8.2.5

6.8.25.1

In the case of tanks intended for the carriage of powdery or granular substances, and with the
agreement of the expert approved by the competent authority, the periodic hydraulic pressure
tests may be omitted and replaced by leakproofness tests in accordance with 6.8.2.4.3.

The maximum intervals for inspection shall | The maximum intervals for inspections shall
be six years. befive years.

In addition, a leakproofness test of the shell with its equipment and a check of the satisfactory
operation of all the equipment shall be carried out

at least every three years. | at least every two and a half years.

For this purpose the tank shall be subjected to an effective internal pressure equa to the
maximum working pressure, but not less than 20 kPa (0.2 bar) (gauge pressure).

For tanks equipped with venting systems and a safety device to prevent the contents spilling

out if the tank overturns, the pressure test shall be equal to the static pressure of the filling
substance.

The leakproofness test shall be carried out separately on each compartment of compartmented
shells.

When the safety of the tank or of its equipment may have been impaired as a result of
repairs, aterations or accident, an exceptional check shall be carried out.

The tests, inspections and checks in accordance with 6.8.2.4.1 to 6.8.2.4.4 shall be carried
out by the expert approved by the competent authority. Certificates shall be issued showing
the results of these operations. These certificates shall refer to the list of the substances
permitted for carriage in this tank or to the tank code in accordance with 6.8.2.3.

Marking

Every tank shall be fitted with a corrosion-resistant metal plate permanently attached to the
tank in a place readily accessible for inspection. The following particulars at least shall be
marked on the plate by stamping or by any other similar method. These particulars may be
engraved directly on the walls of the shell itsdlf, if the walls are so reinforced that the
strength of the shell is not impaired *:

- approval number;

- manufacturer’s name or mark;

- manufacturer’s serial number;

- year of manufacture;

- test pressure (gauge pressure);

- capacity -in the case of multiple-element shells, the capacity of each element;

- design temperature (only if above +50 °C or below -20 °C);

10

Add the units of measurement after the numerical values.
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6.8.2.5.2

6.8.2.6

6.8.2.7

- date (month and year) of initial test and most recent periodic test in accordance with

6.8.24.1and 6.8.2.4.2;

- stamp of the expert who carried out the tests;

- material of the shell and reference to materials standards, if available and, where

appropriate, the protective lining;

- test pressure on the shell as a whole

and test pressure by compartment in
MPa or bar (gauge pressure) where the
pressure by compartment is less than
the pressure on the shell.

In addition, the maximum working pressure alowed shall be inscribed on pressure-filled or

pressure-discharge tanks.

The following particulars shall be inscribed
on the tank-vehicle itsalf or on a plate *°:

- name of owner or operator;
- unladen mass; and
- maximum permissible mass.

These particulars shal not be required in the
case of avehicle carrying demountabl e tanks.

The following particulars shall be inscribed
either on the tank-container itsef or on a
plate '°:

- names of owner and of operator;

- capacity of the shell;

- tare;

- maximum permissible laden mass;

- proper shipping name of substance carried

tank code according to 4.3.4.1.1.

Requirements for tanks which are designed, constructed and tested according to standards

(Reserved)

Requirements for tanks whichare not designed, constructed and tested according to

standards

Tanks which are not designed, constructed and tested in accordance with the standards set
out in 6.8.2.6 shall be designed, constructed and tested in accordance with the requirements
of atechnica code recognized by the competent authority. They shall, however, comply with

the minimum requirements of 6.8.2.

10

11

Add the units of measurement after the numerical values.

A collective description covering a group of substances of a similar nature and equally conpatible

with the characteristics of the tank may be given instead of the name.
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6.8.3
6.8.3.1

6.8.3.1.1

6.8.3.1.2

6.8.3.1.3

6.8.3.14

6.8.3.1.5

6.8.3.2

6.8.3.2.1

6.8.3.2.2

Special requirements applicable to Class 2

Construction of shells

Shells intended for the carriage of compressed or liquefied gases or gases dissolved under
pressure shall be made of steel. In the case of weldless shells, by derogation from 6.8.2.1.12
aminimum elongation at fracture of 14% and also a stress s lower than or equa to limits
hereafter given according to the material may be accepted:

(@ When the ratio Re&/Rm (of the minimum guaranteed characteristics after heat
treatment) is higher than 0.66 without exceeding 0.85:

s £0.75 Re;

(b)  When the ratio Re/Rm (of the minimum guaranteed characteristics after heat
treatment) is higher than 0.85:

s £05Rm.
The requirements of 6.8.5 apply to the materials and construction of welded shells.
(Reserved)
Construction of battery-vehiclesand MEGCs

Cylinders, tubes, pressure drums and bundles of cylinders, as elements of a battery-vehicle
or MEGC, shall be constructed in accordance with Chapter 6.2.

NOTE 1: Bundles of cylinders which are not elements of a battery-vehicle or of a MEGC
shall be subject to the requirements of Chapter 6.2.

NOTE 2: Tanks as elements of battery-vehicles and MEGCs shall be constructed in
accordancewith 6.8.2.1 and 6.8.3.1.

NOTE 3: Demountable tanks ** are not to be considered elements of battery-vehicles or
MEGC:s.

Elements and their fastenings shall be capable of absorbing under the maximum permissible
load the forces defined in 6.8.2.1.2. Under each force the stress at the most severely stressed
point of the element and its fastenings shall not exceed the value defined in 6.2.3.1 for

cylinders, tubes, pressure drums and bundles of cylinders and for tanks the value of s
defined in 6.8.2.1.16.

| tems of equipment

The discharge pipes of tanks shall be capable of being closed by blank flanges or some other
equaly reliable device. For tanks intended for the carriage of refrigerated liquefied gases,
these blank flanges or other equally reliable devices may be fitted with pressure-release
openings of a maximum diameter of 1.5 mm.

Shells intended for the carriage of liquefied gases may be provided with, in addition to the
openings prescribed in 6.8.22.2 and 6.8.2.24, openings for the fitting of gauges,
thermometers, manometers and with bleed holes, as required for their operation and safety.

12

For the definition of "demountable tank" see 1.2.1.
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6.8.3.2.3

6.8.3.24

6.8.3.2.5

6.8.3.2.6

6.8.3.2.7

6.8.32.8

6.8.3.2.9

6.8.3.2.10

6.83.2.11

6.8.3.2.12

Filling and discharge openings of tanks
| with a capacity greater than 1 nv

intended for the carriage of liquefied flammable and/or toxic gases shall be equipped with an
ingant-closing internal safety device which closes automatically in the event of an
unintended movement of the shell or of fire. It shall aso be possible to operate the closing
device by remote control.

All openings, other than those accommodating safety valves and closed bleed holes, of tanks
intended for the carriage of liquefied flammable and/or toxic gases shdl, if their nomina
diameter is more than 1.5 mm, shall be equipped with an internal shut-off device.

Notwithstanding the requirements of 6.8.2.2.2, 6.8.3.2.3 and 6.8.3.2.4, tanks intended for the
carriage of refrigerated liquefied gases may be equipped with externa devices in place of
internal devices if the external devices afford protection againgt externa damage at least
equivaent to that afforded by the wall of the shell.

If the tanks are equipped with gauges in direct contact with the substance carried, the gauges
shall not be made of atransparent material. If there are thermometers, they shall not project
directly into the gas or liquid through the shell.

Filling and discharge openings situated in the upper part of tanks shall be equipped with, in
addition to what is prescribed in 6.8.3.2.3, a second, external, closing device. This device
shall be capable of being closed by a blank flange or some other equally reliable device.

Safety valves shall meet the requirements of 6.8.3.2.9 t0 6.8.3.2.12 below:

Tanks intended for the carriage of compressed or liquefied gases or gases dissolved under
pressure, may be fitted with not more than two safety valves whose aggregate clear cross-
sectional area of passage at the seating or seatings shall be not less than 20 cn? per 30 m® or
part thereof of the shell's capacity. These valves shall be capable of opening automatically
under a pressure between 0.9 and 1.0 times the test pressure of the tank to which they are
fitted. They shall be of such atype asto resist dynamic stresses, including liquid surge. The
use of dead weight or counter weight valves is prohibited.

Where tanks are intended for carriage by sea, the requirements of 6.8.3.2.9 shall not prohibit
the fitting of safety vaves conforming to the IMDG Code.

Tanks intended for the carriage of refrigerated liquefied gases shall be equipped with two
independent safety valves, each so designed as to alow the gases formed by evaporation
during normal operation to escape from the tank in such away that the pressure does not at
any time exceed by more than 10% the working pressure indicated on the tank.

One of the two safety valves may be replaced by a bursting disc which shall be such as to
burst at the test pressure.

In the event of loss of the vacuum in a double-walled tank, or of destruction of 20% of the
insulation of a single-walled tank, the safety valve and the bursting disc shall permit an
outflow such that the pressure in the shell cannot exceed the test pressure.

The safety valves of tanks intended for the carriage of refrigerated liquefied gases shall be
capable of opening at the working pressure indicated on the tank. They shall be so designed
as to function faultlessly even at their lowest working temperature. The reliability of their
operation at that temperature shall be established and checked either by testing each valve or
by testing a specimen valve of each design-type.
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6.8.3.2.13

6.83.2.14

6.8.3.2.15

6.8.3.2.16

6.8.3.2.17

6.8.3.2.18

6.8.3.2.19

The valves of demountable tanks that can be
rolled shall be provided with protective caps.

Thermal insulation

If tanks intended for the carriage of liquefied gases a