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Paragraph 2.2., item*“[(q) pressure relief device (fuse), tenperature

triggered]” should be del eted.

Paragraph 2.5., add at the end a newitem(j), to read

(j) pressure relief device"

Paragraph 2.5.3.1. (new), anmend to read:

"2.5.3.1.

"Pressure relief device neans a device ained to protect the

contai ner from burst which can occur in case of fire, by venting the
LPG cont ai ned. "

Insert a new paragraph 6.3.6., to read:

"6.3.6.

Par agr aph

The container shall be equipped with a pressure relief device (PRD).
Devi ces or functions may be approved as PRD bei ng:

(a) A fusible plug (tenperature triggered) (fuse), or

(b) A pressure relief valve provided that it conmplies to
paragraph 6.14.8.3., or

(c) A conbi nation of the two above devices, or

(d) Any ot her equival ent technical solution, provided that it
ensures the sane degree of perfornmance."

6.3.6. (former), renunber as paragraph 6.3.7.

Par agr aph

6.14.8.3., amend to read:

i n which:

Q flow of air in standard M mn (100 kPa absol ute and
t enper ature of 15EC)

A = exterior surface of the container in rh

The flow test results nust be corrected to standard conditions:
air pressure of 3,000 kPa, and at tenperature of 1%&C.

When the pressure relief valve is considered as a pressure relief
device (PRD), the flow shall be at |least 17.7 standard Anin."
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Par agraph 6.14.8.6. (new), anmend to read:
"6.14. 8. 6. The pressure relief device (fuse) shall be designed to have,
when opened, a flow capacity of:
Q% 2.73 (1A
i n which:
Q = flowof air in standard M mn (100 kPa absol ute and
t enper ature of 15EC)
A =  exterior surface of the container in m

The flow test results nust be corrected to standard conditions: air
pressure of 200 kPa absolute, and at tenperature of 1%&C "~

Par agraph 6.14.8.7. (new), should be del eted.

I nsert new paragraphs 6.14.8.7. to 6.14.8.9.,, to read

"6.14.8.7. The pressure relief device shall be nopunted on the container in
t he gaseous zone.

6.14.8. 8. The pressure relief device shall be fitted to the container in
such a manner that it can discharge into the gas tight housing,
when its presence is prescribed.

6.14.8.9. The pressure relief device (fuse) shall be tested according to
the provisions described in annex 3 paragraph 7."

I nsert new paraqgraphs 17.12. and 17.12.1., to read

"17.12. Pressure relief device

17.12.1. The pressure relief device shall be fitted to the fuel container(s)
in such a manner that it can discharge into the gas tight housing,
when its presence is prescribed, if that gas tight housing fulfils
the requirenents of paragraph 17.6.5.”

Annex 1,

Add a new item1.2.4.5.8.3.3. to read

"1.2.4.5.8.3.3 Flowrate in standard conditions . . . . . . . . . . . . . "

Insert new itens 1.2.4.5.8.4. to 1.2.4.5.8.4.5,, to read

"1.2.4.5.8.4. Pressure relief device
1.2.4.5.8.4.1. Make(s)

1.2.4.5.8.4.2. Type(s) . e
1.2.4.5.8.4.3. Description and draw ngs
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1.2.4.5.8.4.4 Operating tenperature
1.2.4.5.8.4.5. Mat eri al .
1.2.4.5.8.4.6 Flow rate in standard condition

.5.8.4. to0 1.2.4.5.8.7. (forner), renunber as itenms 1.2.4.5.8.5. to
3

Annex_ 3,

Add new paragraphs 7. to 7.7., to read:

"7. Provi sions regarding the approval of the pressure relief device
(fuse)

7. 1. Definition: see paragraph 2.5.3.1 of this Regul ation.

7.2. Component classification (according to figure 1, paragraph 2):
Cl ass 3.

7.3. Cl assification pressure: 3,000 kPa.

7.4. Desi gn tenperature:

The fuse has to be designed to open at a tenperature of 12@C + 10EC
7.5. General design rules

Paragraph 6.14.2., Provisions regarding the electrical insulation
Paragraph 6.14.3.1., Provisions on valves activated by electrical

power
Paragraph 6.14.7., Provisions regarding the gas tube pressure relief
val ve
7.6. Test procedures to be applied:
Over pressure test Annex 15, par. 4
Ext ernal | eakage Annex 15, par. 5
Hi gh tenperature Annex 15, par. 6
Low tenperature Annex 15, par. 7
Seat (if any) |eakage Annex 15, par. 8
Endur ance Annex 10, par. 2.7
LPG conpatibility Annex 15, par. 11 **/
Corrosi on resi stance Annex 15, par. 12 */
Resi stance to dry heat Annex 15, par. 13
Ozone agei ng Annex 15, par. 14 **/
Creep Annex 15, par. 15 **/
Tenperature cycl es Annex 15, par. 16 **/

*/ Only for netallic parts
**/ Only for non-nmetallic parts
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7.7. Pressure relief device (fuse) requirements

Pressure relief device (fuse) specified by the manufacturer shall be
shown to be conmpatible with the service conditions by nmeans of the
following tests:

a) One specinmen shall be held at a controlled tenperature of not
| ess than 90EC and a pressure not |ess than test pressure
(3,000 kPa) for 24 hours. At the end of this test there shal
be no | eakage or visible sign of extrusion of any fusible meta
used in the design.

b) One specinmen shall be fatigue tested at a pressure cycling rate
not to exceed 4 cycles per nminute as foll ows:

i) held at 82EC while pressured for 10,000 cycl es between 300 and
3,000 kPa;

ii) held at -20EC while pressured for 10,000 cycl es between 300 and
3, 000 kPa.

At the end of this test there shall be no | eakage, or any visible
sign of extrusion of any fusible metal used in the design.

c) Exposed brass pressure retaining conponents of pressure relief
device shall withstand, wi thout stress corrosion cracking, a
mercurous nitrate test as described in ASTM B1541/. The
pressure relief device shall be imrersed for 30 nminutes in an
aqueous nercurous nitrate solution containing 10 g of nercurous
nitrate and 10 m of nitric acid per litre of solution.
Fol l owi ng the i mersion, the pressure relief device shall be
| eak tested by applying an aerostatic pressure of 3,000 kPa for
one mnute during which time the conponent shall be checked for
ext ernal | eakage. Any | eakage shall not exceed 200 c#ih.

d) Exposed stainless steel pressure retaining conponents of
pressure relief device shall be made of an alloy type resistant
to chloride induced stress corrosion cracking.

1/ This procedure, or other equivalent, is allowed until an international
standard will be available."
Annex 10,

Add new paragraphs 1.6.4. and 1.6.4.1., to read:

"1.6.4. Fire protection

1.6.4.1. A container representative of the type of container, all accessories
fitted on it and any added insulation or protective material, shal
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be subjected to a bonfire test as specified in paragraph 2.6. of
this annex.”

Add new paragraph 2.6., to read:

"2.6.

2. 6.

2. 6.

2. 6.

1

2.

3.

4.

Bonfire test
CGener al

The bonfire test is designed to denpnstrate that a container
complete with the fire protection system specified in the design,
will prevent the burst of the contai ner when tested under the
specified fire conditions.

Cont ai ner set-up

Cont ai ner shall be placed horizontally with the container bottom
approxi mately 100 nm above the fire source;

Metal lic shielding shall be used to prevent direct flame inmpingenent
on contai ner valves, fittings, and/or pressure relief device. The
nmetal lic shielding shall not be in direct contact with the specified
fire protection system (pressure relief device or container valve).
Any failure during the test of a valve, fitting or tubing that is
not part of the intended protection systemfor the design shal

i nvalidate the result.

Fire source

A uniformfire source of 1.65 mlength shall provide direct flane

i mpi ngenment on the container surface across its entire dianeter.
Any fuel may be used for the fire source provided that it supplies
uni form heat sufficient to naintain the specified test tenperatures
until the container is vented. The arrangenent of the fire shall be
recorded in sufficient detail to ensure that the rate of heat input
to the container is reproducible. Any failure or inconsistency of
the fire source during a test shall invalidate the result.

Tenperature and pressure neasurenents

Surface tenperatures shall be nmonitored by at |east three

t her rocoupl es | ocated [al ong the bottonml of the container and spaced
not nore than 0.75 mapart. Metallic shielding shall be used to
prevent direct flame inpingenment on the thernocouples.

Al ternatively, thernocouples may be inserted into bl ocks of metal
measuring | ess than 25 nm square

Ther nocoupl e tenperatures and the contai ner pressure shall, during
the test, be recorded at intervals of 30 seconds or |ess.
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General test requirenents

Cont ai ner shall be filled with 80 per cent in volume of LPG
(comercial propane) and tested in the horizontal position at
wor ki ng pressure.

I medi ately following the ignition, the fire shall produce flame

i mpi ngenment on the surface of the container along the 1.65 mlength
of the fire source and across the container. Wthin 5 mnutes of
ignition the tenperature of at |east one thernocouple shall indicate
at | east 590EC. This mi ninumtenperature shall be maintained for the
remai ni ng duration of the test, nanely until when no overpressure is
present in the container.

The centre of the container shall be positioned over the centre of
the fire source

Acceptabl e results:

The container shall vent through a pressure relief device, and no
burst shall occur."”



