JAPANESE AUTOMOBILE STANDARD JASO E204:2002

Compressed natural gas vehicles —
Pressure relief devices for compressed natural gas

cylinders — Performance requirements

1. Scope

This Standard is applicable to pressure relief devices for compressed natural gas cylinders rated at
the maximum charging pressure of 20.0 MPa designed for fuel apparatuses used in compressed natural
gas vehicles (herein referred to as the cylinder). When applied to even pressure devices the test
pressure shall be multiplied by the value that is obtained by dividing the maximum charging pressure
(MPa) by 20.0.
Remarks 1: Pressure used in this standard is gauge pressure unless otherwise specified.

2. Normative references
The following referenced documents are indispensable for application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.
JIS K6257: Accelerated aging test methods for vulcanized rubber
Note: Items derived from 1SO 188: Rubber, vulcanized - Accelerated aging or heat-resistance tests -are identical
to those specified in the ISO Standard.
JIS K6258: Testing methods of the effect of liquids for vulcanized rubber
Note: Items derived from 18O 1817: Vulcanized rubbers - Resistance to liquids - Test methods - are identical
to those specified in the ISO Standard.
JIS Z2371: Methods of neutral salt spray testing
Note: Items derived from IS0 9227: Corrosion tests in artificial atmospheres - Salt spray tests - are identical to
those specified in the ISO Standard.
JIS D1601: Vibration testing methods for automobile parts

Remark 2:Terms relating to valves used in this Standard are in accordance with JIS B0100.

3. Definitions
Definitions of the primary terms used in this Standard shall be in accordance with the following:

a) Main body - The section of this document where the main elements of this Standard are specified.

b) Explanatory notes - ltems specified in the main text and matters related thereto are explained here.
However, this does not constitute a part of the Standard.

¢) Cited standards - Japanese Industrial Standards, national standards or normative documents in
compliance with JIS, cited herein to constitute a part of this Standard. Any standard or document
referred to only for the purpose of identifying sources or basis are not considered cited standards.

d) Cylinder - A vessel for charging compressed natural gas used as the fuel apparatus for compressed
natural gas vehicles.

e) Cylinder root valve - A valve mounted directly to the cylinder to be used for charging and
consumption of fuel gas in the cylinder.

f) Cylinder relief valve - A pressure relief device for compressed natural gas cylinders to prevent
rupture by releasing internal gas. Consists of a valve mounted to the cylinder root valve or close to the
cylinder. Designed for single operation when the temperature around the cylinder reaches an abnormal
level.

g) Maximum charging pressure - Maximum pressure attainable for cylinder charging at a gas
temperature of 35°C.
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h) Gas inlet - Gas induction side inlet for use during cylinder relief valve operation. Internal cylinder
pressure is applied to this inlet.

i) Gas discharge port - Gas discharge side port for use during cylinder relief valve operation. This port
is open to the atmosphere.

j) Fusible material - Material subject to melting when the specified temperature is attained.

k) Body section - Portion of the cylinder relief valve consisting of elements other than fusible materials
and moving parts.

1) Fusible material section - Portion of the cylinder relief valve consisting of fusible materials.

m) Moving part section - Portions of the cylinder relief valve that move during activation of devices
designed to release internal cylinder gas by movement of the internal piston at the occurrence of
fusible material meltdown, etc.

4. Requirements

The cylinder relief valve shall be equipped with a joint or a thread fitting for mounting on the cylinder
root valve or cylinder mouth piece. The valve shall be capable of activating at a temperature low enough
to prevent cylinder damage at occurrence of abnormal events such as vehicle fire, and shall demonstrate
flow characteristics that permit the timely release of gas charged in the cylinder.

5. Performance and test method

5.1 Air tightness

5.1.1 Performance
The cylinder relief valve shall be tested in accordance with 5.1.2 and be bubble-free or have a leakage

rate of less than 2 em3/h (A.N.R.(1)). A.N.R. denotes standard conditions of 20°C, 101.3 kPa absolute

pressure, and 65% relative humidity.

5.1.2 Test method
The test shall be carried out under each of conditions shown in Table 1 using dry air or dry nitrogen.

a) The cylinder relief valve shall be left for two hours in a temperature controlled bath maintained at the
specified level.

b) The specified pressure shall be applied to the gas inlet, placed in liquid or coated with liquid for two
minutes to detect air bubble generation at the gas discharge port and each part of the cylinder relief
valve. The protection cap mounted on the gas discharge port, when equipped, shall be removed prior to
testing.

¢) In the event air bubble generation is detected, the amount of leakage shall be measured for more than
1 minute under each of the conditions and converted to an hourly leakage rate.

Table 1 Air tightness test condition
Test temperature  °C Test pressure  MPa
-20+2 0.5, 16.3(%)
80+2 1.0, 26.0(*)

5.2 Pressure-resistance strength
5.2.1 Performance

The cylinder relief valve shall be tested in accordance with 5.2.2 for the main body, and 5.2.3 for the
fusible material and moving parts. The main body shall be free from any damage, the fusible material
shall be free from any harmful run-off, and the moving parts shall be free from any damage at the sealed
area. However, the specified pressure-resistant performance of the main body may be verified by
appropriate calculations in lieu of the test specified in 5.2.2.
5.2.2 Test method for main body

The test shall be carried out using liquid. Pressure of 80.0 MPa(*) shall be applied to the gas inlet,
maintained for three minutes, and observation shall be made to see if main body is free from any failure
such as bulges or cracks. The test temperature shall be 20°C+ 5°C.
5.2.3 Test method for fusible material and movable parts
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The test shall be carried out using liquid. Pressure of 30.0 MPa(*) shall be applied to the gas inlet and
maintained for 30 minutes. The test temperature shall be 20°C+ 5°C.
5.3 Strength of joints
5.3.1 Performance

Following completion of the tests specified in 5.3.2 and 5.3.3, the cylinder relief valve shall be
confirmed to be free from any damage and shall be in accordance with 5.1. The test specified in §.3.2
applies to devices equipped with a screw type gas inlet, and that specified in 5.3.3 applies to devices
equipped with a gas discharge port connected to piping and a screw type gas inlet connection.
5.3.2 Excessive torque test

After valves and other fittings are mounted to the jig with sufficient strength, a torque 1.5 times the
tightening torque recommended by the manufacturer of the cylinder relief valve shall be applied. The
relief device shall then be removed and checked for damage.
5.3.3 Bending moment test

A jig with sufficient strength shall be mounted at a point 25 mm from the gas discharge port and piping
of more than 300 mm length shall be attached to the gas inlet. Pressure of 5.0 kPa shall be applied to the
inlet, and a check shall be made for leakage at 20°C+ 5°C.. A load specified in Table 2 shall then be
applied for 15 minutes at a point 300 mm from the gas inlet as illustrated in Figure 1. The device shall
then be checked for leakage at 20°C+ 5°C. while maintaining a pressure of 5.0 kPa. After confirmation,
load direction shall be altered 90°, and a check shall be made for leakage while the load is applied. These
operations shall be repeated four times. The cylinder relief valve shall then be removed from the jig and
checked for damage. In addition, piping used in the test shall be of a hard material such as metal, and
shall not incur any plastic deformation while the test load is applied.

Table 2 Load for bending moment

Pipe outside diameter D(mm) Load (N)
D £ 6.5 3.4
6.5 <D <12 9.0
12 £ D 17.0

Load direction shall be varied
at 90° intervals in order to apply
the load from four directions.

__7_ ----- -<— 5.0kPa

More than 300 mm

300 mm 90"

D = Pipe outside diameter

o
o
g
8

Figure 1 Test method of bending moment
5.4 Corrosion resistance
5.4.1 Performance
Following completion of the test specified in §.4.2, the cylinder relief valve shall be in accordance with
5.1 and 5.12.
5.4.2 Test method
The cylinder relief valve shall be pressurized to 26.0 MPa (*) by the appropriate method and salt spray

shall be applied as specified in JIS 22371 for a period of 144 hrs. The test shall be conducted for each
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of the following test solutions. Chamber temperature shall be maintained at 35°+2°C and protection caps
shall be removed.
a) Acid salt spray test solution

A solution composed of sulfuric acid and nitric acid in proportions of 2 : 1 adjusted to pH 4.0 +0.2.
b) Basic salt spray test solution

A solution adjusted to pH 10.0+£0.2 by sodium hydrate.
The test piece shall be rinsed with water immediately after the test to remove salt residue and be
subjected to the tests specified in 5.1 and 5.12.
5.5 Aging
5.5.1 Performance

Non-metallic parts of components used to provide gas sealing to the cylinder relief valve shall be free
from any fractures or visible deterioration following completion of the test specified in 5.5.2.
5.5.2 Test method

The test shall be carried out by exposing the test piece to oxygen at a temperature of 70°C+1°C and
pressure of 2.1+0.1 MPa(*) for 96 hours in accaordance with JIS K6257, 7.4.2.
5.6 Oil and gas resistance
5.6.1 Performance

The cylinder relief valve shall meet with the specified conditions following completion of the tests
specified in 5.6.2 and 5.6.3. Following the test specified in 5.6.2 a), the test piece shall not show any
deformation or disintegration. Following the tests specified in 5.6.2 a) and 5.6.2 b) changes in the sample
shall not exceed 25% of volumetric expansion, 1% of volumetric shrinkage or 10% of mass. Following the
tests specified in 5.6.3, the sample shall be in accordance with 5.1 and 5.12.
5.6.2 Non-metallic material immersion test
a) Natural gas resistance test

Samples of all non-metallic materials used for any component coming into contact with natural gas
shall be prepared, measured, weighed, and immersed in natural gas at 20°C+5°C and a pressure of 20.0
MPa(*) for a period of 70 hours. The test sample shall then be removed and remeasured.
b) Compressor oil resistance test

Samples of all non-metallic materials used for any component that is exposed to mineral oil system
compressor oil, ester-based or alpha olefin-based synthetic compressor oils, shall be prepared,
measured, weighed, and immersed in each test fluid at 20°C+5°C for 70 hours. The test sample shall then
be removed and remeasured.
5.6.3 Gas condensation resistance test

The cylinder relief valve shall be completely filled with the test solution shown in Table 3, the release
port sealed, and maintained at 20°C+5°C for 100 hours. The test solution shall then be drained, the
release port resealed, and the valve heated further at 82°C+5°C for 100 hours. The test solution shall be
as shown in Table 3.

Table 3 Test solution (Volumetric percentage)

Pegasol 3040 84.8%
Benzene 10.0%
Compressor oil 2.5%
Water 1.5%
Methanol 1.0%
Mercaptan 0.2%

5.7 Vibration resistance
5.7.1 Performance

The test piece shall be free from any detrimental deformation and damage and be in accordance with
5.1 and 5.12 following completion of the test specified in 6.7.2 under approximately normal working
conditions.

Documents
4.

Full document details: JSAE E204 2002


http://www.avadocuments.com/doc/jsae-e204-2002
http://www.avadocuments.com/doc/jsae-e204-2002

