Chapter 6.7

Provisions for the design, construction, inspection
and testing of portable tanks*

Note The provizions of this chapter also apply to road tank vehigles to the extent indicated in Chapter 6.8.
6.7.1 Application and general provisions
6.7.1.1 The provisions of this chapter apply to portable tanks intended for the transport of dangerous goods of

claases 2 to 9, by all modes of transport. In addition 1o the provisions of this chapter, unless otharwise
specified, the applicable provisions of the International Convention for Safe Conrtainers (CSC) 1572, as
amended, should he fuifiled by any rauliimadal portable tank which meets the definition of a "container”
within the terms of that Gonvention. Additional provisions may apply to offshore portable tanks that are
handled in open seas.

6.7.1.1.1 The International Convention for Safe Containers does not apply to offshore tank-containers that are handled
in open seas, The design and testing of offshore tank-containers should take inte account the dynarnic tifting
and impact forces that may occur when a tank is handied in opan seas in adverse weather and sea conditions.
The provisions for such tanks should be determined by the approving competant authotity (see atso MSC/
Circ. 860 "Guidelines for the approval of offshore containers handied in open a¢as').

6.7.1.2 In recognition of scientific and technological advances, the technical provisions of this chapter may be varied
by alternative arrangements. These alternative arrangements should offer a [evel of safety not less than that
given by the provisions of this chapter with respect to the compatibility with substances transporied and the
ability of the portable tank 1o withstand impact, joading and tire conditions. For international transport.
alternative arrangement portable tanks should be approvad Dy the applicable competent authorities.

6.7.1.3 When a substance is not assigned a portable tank instruction (T1 10 T775) in the Dangerous Geods List in
chapter 3.2, interim approval for transport may be issugd by the competent authornty of the country of origin.
The approval should be included m the documentation of the consignment and contain, 8s a2 minirnum, the
information normally provided in the portable tank instructions and the sonditiens under which the substance
should be ransported, Appropriate measures should be initiated by the competent authority to include the
assignment in the Dangerous Goods List.

6.7.2 Provisions for the design, construction, inspection and testing of portable tanks
intended for the transport of substances of classes 3to 9

6.7.2.1 Definitions
For the purposes of this section:

Portable 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 sarvice equipment and structural
equipment necessary (or the transport of dangerous substances. The portable tank should be capable of
being filted and discharged without the remgval of its structural equipment. it should possess stahilizing
marbers extarnat to the shell, and should be capable of baing lifted whan full. It ehould be designed primarily
to be titted onio & ranspart vehicle or ship and should be equipped with skids, mountings or accessories to
facilitate mechanical handiing. Road tank-vehicles, rail tank-wagons, non-metallic tanks and intermediate bulk
cortainers (IBCs) are not considered to fall within the definiticn for portable tanks:

Ehell means the part of the portable tank which retains the subsance intanded for transpart (tank propeér),
including openings and their closures, but does not include service equipment or external structural
equipment;

* Provigions for road tank vehicles ara cavered in chaptar 6.5
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6.7.2.2

6.7.2.2.1

Service equipment means measuring instrumants and filling, discharge. venting, safety, heating, cooling and
insulgting devices;

Structural equipment means the reinforcing, fastening, protective and stabiizing members external o the
shell;

Maxmum allowable working pressure (MAWDP) 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 presaure allgwed in the shelf during filling or discharge; or

-2 the maximym effective gauge pressure to which the sheil 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 tamperature during
filing, discharge or transport for slevated-termperature substances transportad over 65°C), minus 1
bar; and

.2 the partiat pressure (in bar) of air or othar gases in the ullage space, being determined by a maximum
ullage temperature of 65°C and a liquid expansion due 10 an increase in Mean bulk temperature of
t, — 11 {ty = filling tamperature, usually 15°C; t, = 50°C. maximum msan bulk temperature),

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

.1 the maximuin effective gauge pressure allowed in the shell during filling or dischargse; or
.2 the sum of:
.1 the absolute vapour pressurg (in bar) of the substance at 65°C, minus 1 bar:

.2 the partial pressure (in bar) of air ar other gases in the ullage space, being determined by a2 maximum
ullage temperature of 65°C and a liquid expanzion due 1o an increase in mean bulk temperatura of
1 - 1 (t; = filling temperature, usually 15°C; t, = 50°C, maximum mean bulk temperature); and

1 a head pressure determingd on 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 portable tank instruction in 4.2,4.2.6;

Tes! prassure Means the maximum gauge pressure at the top of the shelt during the hydraulic pressure 1est,
equal to not 16ss than 1.5 times the design pressure, The minimum test pressure for poriable tanks intended
for specific substances is specified in the applicable portable tank instruction in 4.2.4.2,6;

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

Maximum parmissible gross mass (MPGM) means the sum 0f the tare mass of the portable tank and the
heaviast load authorized for transport;

Referance stas! means a steol with a tensile strength of 370 N/mm?® and an elongation at fracture of 27%:

Miid stael means a stoe! with a gquaranteed minimum tenaile strength of 360 N/mm? 1o 440 N/mm? and a
guarantead minimum elgngation at fracture confarming to 6.7.2.3.3.3;

Design temperature range for the shell should be ~40°C 10 50°C far substances transported under
conditions. For substances handled under elevatedtemperature conditions, the design temperatur
be nat less than the maximum temperature of the substance during filling, discharge or transport. Mo
design temperatures should be considered for portable tanks subjected to severe climatic conditious.

Ganeral design and construction provisions

Shalls should be designed and constructed in accardance with the provisions of a pressure-vessel code
recegnized by the competent authority. Shells should be made of metaltic materials suitable for forming. The
malerials shoutd, in principle, conform to national or international matarial standards. For welded shells, anly &
material whose weldability has been fully demonstrated shou!d be usad. Welds should be skillfully made and
afford cornplete safety. When the manufacturing process or the malerials make it necessary, the shells should
be suitably heat-tregted {o guarantee adeguate toughness in the weld and in the heat-affected zones. In
chgosing the material, the design temperature range should be taken into account with recpect to risk 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 shouid be not more than 460 N/mm? and the guaranteed value of the
upper limit of the tensile strength shoutd be not marea than 725 N/mm? accerding to the material specification.
Aluminium may only be used as a construction material when indicated in a portable tank special provision
assigned to a spacific substance in the Dangerous Goods List or when approved by the competent authority,
When alurninium is authorized, il should be insulated te prevent signiticant loss of physical propertios when
subjected to a heat load of 110 kw/m” for a period of nol fess than 30 minutes. Tha insulation should remain
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6.7.2.2.13

effective at ail termperatures less than §49°C and should be jacketed with a material with 2 mefting point of not
lass than 700°C. Portable tank materisls should be suitable for the extarnal environment in which they may be
tran$ported.

Portable tank shelis, fittings, and pipework should be constructad from materials which are:

4 substantially immunsg to attack by the substance(s) intended to be transparted; or

.2 properly passivated or neutralized by chemical reaction; or

.3 lined with corrosion-resistant material directly bonded to the shell or altached by equivalent means.

Gaskets should be made of materiais not subject 10 attack by the substances intendead to be transported.

When shells are lined the lining should be substantially immune to sttack by the substance(s) intended to be
transported, homogseneous, non-porous, free from perforations, sufficiently elastic and compatible with tha
thermal expansion characteristics of the shell. The lining of gvery shell, shell fittings and piping should be
continuous, and should extend around the face of any flange. Whare external fittings are welded 10 the tank,
the lining should be continuous through the fitting and around the face of external flanges.

Joints and seamns in the lining should be made by fusing the matarial together or by other equally effgctive
means,

Conlact between dissimilar metals which could result in damage by galvanic action should be avoided.

The materials of the porlable tank, including any devices, gaskets, linings and accessories, should not
adversely affect the substances intendad to be transported in the portable tank.

Portable tanks should be dasigned and constructed with supports to provide a secure base during transpaort
and with suitable lifting and tie-down attachments.

Portable tanks should be designed to withstand, without loss of contents. at least the internal pressure due to
the contenta and the stalic, dynamic and thermal loads during normal conditions of handling and transport.
The design should demonstrate that the effscis of fatigue, caused by repeaied application of these leads
through the expected life of the portable tank, have been taken into account.

For portable tanks that are intended for use as offshore tank-containers, the dynamic siresses imposed by
handling in opan seas should be taken inte account.

A shell which 1s 10 be equipped with a vacuum-relief device should be designed to withstand, without
permanent deformation, an extarnal pregsure of nat tess than 0.21 bar above the internal pressure. The
vacuum-reliel device should be set to relieve at a vacuum setting not greater than =0.21 bar unless the shell is
designed for a higher external overpressurg, in which case the vacuum-relief pressura of the device to be fitted
should be not greater than the tank design vacuum pressure, A shelt used for the transport of solid substances
of packing groups Il or Il only which do not liguefy during transport may be designed for a lower gxternal
prassure, subject 10 compelent authority’s approval, 'n this case, the vacuum-raliel devige should be set to
religve gt this lower pressure, A shell that is not to be fiited with a vacuum-relief device should be designed 1o
withstand, without permanent deformation, an external pressure of not less than 0.4 bar above the internal
pressure.

Vacuum-relief devices used on portable tanks intended for the transpart of substances meeting the flashpoint
criteria of elass 3, including elevated-tomperature substances transported at or above their flashpoint, should
pravent the immediate passage of flame into the shell, or tha portable tank should have a shell capable of
withstanding, without Isakage, an internal explosion resulting from the passage of flame into the shell.

Portable tanks and their fastenings should, under the maximum permissible load, be capable of absorbing the
tollowing separately appliad static forces:
in the direction of travel twice the MPGM multiplied by the acceloration due to gravity {g)":

.2 horizontally at right angles to the directian of travel: the MPGM (when the direction of travel is nat clearly
determined, the forces should be equal to twice the MPGM) multiplied by the accelerstion due to gravity

{e)

3 vertically upwards: the MPGM multiplied by the acceleration due to gravity {g)": and

4 verdically downwards: twice the MPGM (total Ioading including the effect of gravity} multiptied by the
accelsration due to gravity ().

Linder each of the forces in 6.7.2.2.12, the safety factor to be chservaed should be as follows:

* For celculations purposes. g = 9.81my/s2,
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Chapter 6.7 - Design, construction, inspection and testing of portable tanks

.1 for metals having a clgarly defined 'yield point, a safety factor of 1.5 in relation to the guzranteed yield
strength; or

2 for metals with no clearly defined yield point, a safety factor of 1.5 in relation 10 the guarameed 0.2% prgof
strength and, for austenitic steels, the 1% proof strength.

The vaiug of yield strenigth ¢r proof strength shoutd be the value according to national gr internationat material
slandards. When austenitic steels are used, the specified minimurm values of yield strength or proof strength
according to the material standards may be incréased by up to 19% wher these greater valuss are attasted in
the material inspection certificate. When ng material standard exiats for the metal in question, the value of yield
strength or proof strength used should be approved by the competeant authority,

Portable tanks should be capable of being electrically earthed when intended for the transport of substances
meeting the flashpoint criteria of class 3, including elevated-temperature substances transported above their
flashpoint. Measures should be taken to prevent dangerous electrostatic discharge.

When required for certain substances by the applicable poriablg tank instruction in 4.2.4.2.8 or by a partable
tanik special pravision indicated in the Dangercus Goods List, portable tanks should bs provided with
additional protaction. which rpay take the form of additional shell thickness or a higher test pressure, the
addrtional she!i thickness or higher test pressure being determined in tha light of the inherent risks associated
with the transport of the substanges concarned.

Thermal insufation directly in contact with the shall intended for substances transporied at elevated
termperature should have an ignition temperature at least 50°C higher than the maximum designed
temperature of the tank.

Design criteria

Shells should be of a design capable of being stress-analysed mathernatically or experimentally by resistance
strain gauges, or by other methods approved by the competent authority.

Shells should he designed and constructad to withstand a hydraulic test pressure not less than 1.5 times the
degsign pressure. Specific provisions are laid down for certain substances in the applicable ponable tank
instruction indicated in the Bangercus Goods List and described in 4.2.4 or by a porable 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 10 6.7.2.4.10,

For metals exhibiting & claarly defined yigld point or characterized by a guaranteed proof strength (0.2% proof
strength, generally. or 1% proof streagth for aystenitic stoels), the primary membrane stress o (sigma) in the
shell should not exceed 0.75R, or 0.50R,, whichever is lower, at the test pressure, where:

R, = vield strength in N/mm?, or 0.2% proof strength or, for austenitic steels, 1% proof strangth:
Ry = minimum tensile strength in N/mm?2,

The values of R, and A, to be used should be the specified minimum values according 1o national or
international material standards, When austenitic steels are used, the specified minimum values for A, and A,
according to the material standards may be increased by up to 15% when greater values are altested in the
material inspecrion certificate. When no material standard exists for the metal in question, the values of A, and
Rm used should be approved by the competent authority or its authorized body.

Stoels which have a R/R, ratio of more than 0.85 are rnot aliowed for the construction of welded shells. The
valugs of A, and A, to be used in determining this ratio should be the values gpecified in the material
inspection certificate.

Steels used in the construction of shefls should have an elongation at fracture, in %, of not less than
10,000/R,, with an absoluta minimum of 16% for fine-grain steels and 20% for other steels, Aluminium and
aluminiumn alloys used in the construction of shells should have an gloagation at fracture, in %, of not fess than
10.000/6R, with an absolute minimum of 12%.

For the purpose of determining actual values for rmaterials, it should be noted that for sheot rmetal, the axis of
the tensile test specimen should be at right angles (franaversely) to the direction of rolling. The permanent
elongation at fracture should be measured on test spacimens of réctangular cross-section in accordance with
ISQ 6692:1984 using 2 50 mm gauge length.

Minimum shell thickness

The minimur shell thickness should be the greater thickness based on:
.1 the minimum thickness determingd in accordance with the provisions of 6 7.2,42 t0 €.7.2.4.10;

————— e —
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6.7.2.4.2

6.7.2.4.3

6.7.2.4.4

6.7.2.4.5

6.7.2.4.6

6.7.24.7

6.7.2.4.8

6.7.2.4.9

2 the minimum thickness determingd in accordance with the recognized pressurevegsel code, including
tha provisions in 6.7.2.2; and

23 the minimum thickness specified in the applicable portable tank nstruction in 4,2.4.2.8 or by a portablg
tark special provision indicated in the Dangerous Goods List.

The cylindrical portions, ends (heads) and manhole covers of shells not morg than 1,80 m in dismeter should
be not less than 5 mm thick in the reference steel or of equivalent thickness in the metal 1o be used, Shells
maore than 1.80 m in diameter should bg not less than 6 mm thick in the reference stael or of equivalent
thickness in the metal 10 be used, except that for powdered or granutar solid substances of packing group It ar
1 the minimum thickness requirement may be reduced to not less than & mm thick in the reference steel or of
equivalent thickness in the rmetal 10 be uged.

When additional pratection against shell damage is provided. portable tanks with test pressures less than
2.85 bar may have the minimum shell thickness reduced, in proportion to the praotection provided, as
approved by the competent authority, However, shells not mare than 1.80 m in diameter should be not less
than 3 mm thick in the reference steel or of equivalent thicknass in the metal {0 be used. Shells more than 1.80
m in diameter should be not less than 4 mm thick in the reference steel or of equivalent thickness in the metal
to be used.

The cylindrical portions, ends (heads) and manhole covers of all shells should e not ess than 3 mm thick
regardless of the material of construction.

The additional protection teferrad to in 6.7.2.4.3 may be provided by overall external structural protection.
such as suitable “sandwich’™™ construction with the outer sheathing (jacket) secured (o the shell, double-wall
construction or by englosing the shell in a complete framework with longitudinal and trangvarse structural
membars.

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

[ 2bxe

VEmi % Ay

where:
e, .= required equivaient thicknass (in mm) of the metal to bo used;

e, = minimum thickness (in mm) of the reference steel specified in the applicable portable tank
instruction identified in the Dangerous Goods bist and described in 4.2.4.2.6 or by a portable tank
special provision indicated in the Dangerous Goods List;

Am= guaranteed minimum tanshe strength {in N/mm?) of the metal to be used {3e¢ 6.7.2.3.3);
Ay = guaranteed minimum elongation at fracture (in %) of the metal 10 be used according 1o national or
international standards.

When, in the applicable portable tank instruction in 4.2,4.2.6. a minimum thickness of 8 mm, 10 mm or 12 mm
is specitied, it should ba noted that thess thicknesses are based on thg properias of the reference steef and a
shell diameter of 1.80 m. When a metal other than mild steel {see 6.7.2.1} is used or the shell has a diameter of
more than 1.80 m, the thickness should be determinad using the following equation:

214 % Eud1

T BY R X Ay

ey

wherg;
e, = required equivalent thickness (in mm} of the metal to be used;

&, = minimum thickness (in mm) of the reference steel specified in the applicable panrable tank
instruction identified in the Dangerous Goods List and described in 4. 2.4.2 8 or by a portable tank
special provision indicated in the Dangerous Goods List;

dy = diamater of the shell {in mj, but not less than 1.80 m;
Rm1= guaranised minimum tensile strength (in N/mm®) of the metal to be used {see 6.7.2.3.3);

A, = guarantéed minimum slongaton at fractura (in %) of the metal fo be usad according 1o national or
internationai standards.

fi

In np case should the wall thickness be less than that prescribad in 6.7.2.4.2, 6.7.2.4.3 and €.7.2.4.4, All parts
of the sheli should have a minimum thickness as determined by 6.7.2.4.2 to 6.7.2 4.4, Thiz thickness should
be exclusive of any corrogion allowance.

When mild steel is used (see 6.7.2.1), calculation using the equation in 6.7.2.4.6 is not required.
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6.7.2.4.10

8.7.2.56
6.7.2,5.1

§.7.2.5.1.1

6.7.2.52

6.7.2.5.3

6.7.2.5.4

§.7.2.5.5

6.7.2.56

68.7.2.5.7

6.7.2.58

6.7.2.5.9

6.7.2.5.10

6.7.2.5.11
8.7.2.5.12

6.7.2.5.13

6.7.2514

6.7.2.5.15

Therg should be no sudden change of plate thickness at the attachment of the ends (heads) to the eylindrical
portion ef the shell.

Service equipment

Service equipmeant should be so arranged as 16 be protected against the risk of being wrenched off or
damaged during handling and transport. When the connection between the frame and the shell allows relative
movement betwaen the sub-assemblies, the equipment should be s0 fastened as to permit such movement
without risk of damage to working parts. The external discharge fiitings (pipe sockets, shut-off devices), the
internal stop-valve and itg seating should be protected against the danger of being wrenched off by gxternal
forces (for example, by using shear sections). The filling and discharge devices (including flanges or threadeg
plugs) and any protective caps shouid be capable of being secured against unintended opening,

For offshorg tank-containers, where positioning of service equipment and the design and sfrength of
protection for such equipment is concerned, the increased dangar of impact damage when handiing such
tanks in open seas should be taken inlo account.

All openings in the shell, intended for filling or discharging the podable tank, should ba fitted with a manually
operated stop-valve located as close to the shall as reascnably practicable, Other openings. except for
openings leading to venting or pressure-ralisf devices, should be equippad with either a stop-valve or another
suitable means of closure located as ¢lose to the shell as reasenably practicable.

All portable tanks should be fitted with 2 manhole or other inspection openings of a switable size to aliow for
internal inspection and adequate access for maintenance and repair of the interior. Compartmented ponable
tanks should have a manhgle or other inspection openings for gach compartment.

As far ag reasonably practicable, external fittings should be grouped togather. For insulated pertable tanks,
top fittings should be surrounded by a spillcollection reservoir with suitzble drains.

Each connection to 2 portable tank should ba clearly marked to indicate its function.

Each stop-valve or other means of ¢closure should be designed and constructed 10 a rated pressure not less
than the MAWP of the shell, taking into account the temperatures expected during transport. All stop-valves
with screwed spindles should close by a clockwizse motion of the handwheel. For other stop-valves, the
position (open and closed) and dirgction of closure should be clearly indicated. All stopvalves should he
designed to prevent unintentional opening.

No moving parts, such as covers, components of closuras, etc. shoutd be mads of unprotected corrodible
gteel when they are liable fo come inte frictional or percusasive contact with aluminium pontable tanks intendad
for the transport of substances meeling the flashpoint criteria of class 3, including slevatedtemperature
substances transported above their flagshpaoint.

Fiping should be designed, constructed and installed so as to avoid the risk of damage due to thermal
expansion and contraction, mechanical shock and vibration. Al piping should be of a suitable metallic
material. Welded pipe joints should be used wheravaer possibia.

Joints in copper tubing should be brazed or have an equally strong metal union. The melting point of brazing
materials shauld be no lower than 525°C. The joints should not decrease the sirength of the tubing, as may
happen when cutting threads.

The burst pressure of st piping and pipe fittings shouid be not less than the highast of four times the MAWP of
the shell or four timas the pressyre to which it may be subjected in service by the action of a pumg or other
device {except pressure-rolief devices),

Buctile metals should be used in the construction of valves and accessories,

The heating systern should be designed or controlled so that a substance cannot reach a temperature at
which the pressure in the tank exceeds its MAWP or causes other hazards (such as dengerous thermal
decomposition).

The heating system should be designed or controlied sa that power for internal heating efements is not
available unless the heating elements are completely submerged. The tempegrature at the sudace af the
heating elements for internal heaung equipment or the temperature at the sheii for external heating squipment
should, in no ¢ase, exceed 80% of the auto-ignition temperature (in °C ) of the substances carriad.

i an electrical heating system ig instalied inside the tank, it should ba aquippad with an garth leakage circuit
breakar with a reloasing current of less than 100 mA,

Electrical switch cabinets mounted to tanks should not have a diregt connsction o the tank interier and
should provide protection of at least the equivalent of (IP 56] according tp IEC 144 or IEC 528.
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6.7.2.6

6.7.2.6.1

8.7.2.6.2

8.7.26.3

6.7.2.6.4

6.7.2.7

6.7.2.7.1

6.7.2.8

6.7.2.8.1

6.7.2.8.2

6.7.2.8.3

Bottom openings

Cerlain substances should not be transportad in portable tanks with bottom openings. When the applicabte
portabie tank instruction identified in the Dangerous Goods List and described in 4.2,4.2.6 indicates that
botiom openings are prohibited, there should be no openings below the Yiguid level of the shell whan it is filled
to it maximum permissible filling limit. When an existing opening is closed, it should be accomplished by
internally and externally welding one plate to the shell.

Bottorn discharge outleis for pertable tanks carrying certain solid, crystaiizablo or highly viscous substances
shouid be equipped with not logs than two serially fitted and mutually independent shut-off dovices, The
design of the equipment should be to the satisfaction of the competent authority or its authovized body and
should include:

.1 an external stop-valve fitted 2s close to the shell as reasonably practicable; and

.2 aliquid-tight closure at the end of the discharge pipe, which may be a bolted blank flange or a screw cap.

Every bottam discharge outist, except as provided in 6.7.2.6.2, should be equipped with three serially fitted
and mutually independent shut-off devices. The design of the equipment should be 10 the satisfaction of the
campetent authonty or its authorized body and include:

-1 a self-closing internal stop-valve, that is a stop-valve within the shell or within g welded flange or its
companion flange, such that;

.1 the control devices for the operation of the valve are designed so as to pravent any unintended
opening through impact or othgr inadvertent act;

the valve may be operable from above or below,

if posaible, the setting of the valve (open or ¢Closed) should be capable of being verified from the
ground;

-4 except for portable tanks having a capacity of not more than 1,000 £, it should be possible 10 close the
valve from an accessible position of the pontablg tank that is remote from the valve itsalf; and

.5 the valve should cantinue to be effective in the evant of damage 10 the external device for controlling
the coparation of the valve;

-2 an external stop-valve fitted as close to the snell as reasonably gracticable; and
-3 aliguidight closure at the end of the discharge pipe, which may be a bolted blank flange or a screw cap,

For a fined shell, the intarnal stop-valve required by 6,7.2.6.3.1 may be reptaced by an addtional external siop-
valve. The manutacturer should satisfy the provisions of the campetent authority or its authorized body.

Safety rellef devices

All portable 1anks should be fitted with al least one pressure-relief device. All retief devices should be
designed, constructed and marked to the satisfaction of the competant authority or its authorized pody,

Pressure-relief devices

Every portable tank with a capacity not less than 1,900 £ and every independent compariment of a portable
tank with a similar capacity should be provided with one or more pressure-relief devices of the spring-igaded
type and may in addition have a frangible disc or fusible element in parallel with the spring-loaded devices
gxcept when prohibited by refgrence 10 6.7.2.8.3 in the applicable portable tank instruction in 4.2.4.2.6, The
pressure-reliel devices should have sufficient capacity to preven! rupture of the sheli due to over-
presautization ar vacuum rasulting from filling, from discharging, or from heaating of the contants.

Prassurerelief devices should be designed to prevent the entry of foraign marer, the leakage of liquid and the
developrmant of any dangerous excéss pressure.

When required for certain substances by the applicable portable tank instruction identified in the Dangerous
Goods List and described in 4.2 .4 2.6, portable tanks should have a pressure-relief davice approved by the
cempetent authority. Unless a portable tank in dedicated service is fitted with an approved relief device
constructed of matenals compatible with the lead, the relief device should comprise a frangible disc preceding
a spring-loadad pressure-relisf device, When a frangible disc iz inserted in series with the required pressure
reliof device, the space between the frangible dis¢ and the pressure-retief device should be provided with a
pressure gauge ¢r suitabile telltale indicator for the detection of disc rupture, pinholing. or leakage which
could cause a malfunction of the pressure-relief system. The frangible disc should rupiure at a nominal
pressure 10% above the stark-to-discharge pressure of the relief device,
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