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Preface

This Standard was prepared by the Standards Australia Committee ME-057, Road Tankers for
Hazardous Liquids and Gases, to supersede AS 2809.6—2001. It is complementary to AS 2809.1, Road
tank vehicles for dangerous goods, Part 1: General requirements, and provides requirements that are
specifically applicable to road tankers for cryogenic liquids.

This revision includes the following changes:

(@) Removing requirements within the scope of other Standards that have been adequately covered in
those Standards, for example, pressure vessel requirements within the scope of AS 1210, Pressure
vessels, and inspection requirements within the scope of AS/NZS 3788, Pressure equipment — In-
service inspection.

(b) Revision of LNG coupling requirements to align with international Standards and AS 3961, The
storage and handling of liquefied natural gas, and allow for the use of dry break couplings.

(c) Revision of the outlet control requirements for flammable and toxic cargo and cargo
transfer controls.

The term ‘normative’ is used in Standards to define the application of the appendix to which it applies. A
‘normative’ appendix is an integral part of a Standard.
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1 AS 2809.6:2019

Australian Standard®

Road tank vehicles for dangerous goods
Part 6: Tankers for cryogenic liquids

Section1 Scope and general
1.1 Scope and application

1.1.1 Scope

This Standard specifies requirements for the design and construction of road tankers for the transport
of certain listed cryogenic liquids. It provides for vehicles which are specifically designed and
constructed as road tankers, or which are conventional trucks provided with transportable tanks for
use as tankers. It is complementary to Part 1 (i.e. AS 2809.1), which provides general requirements for
all road tankers.

NOTE Although carbon dioxide and nitrous oxide are not true cryogenic liquids according to the conventional
definition (see AS 2809.1), they are included in the scope of this Standard.

1.1.2 Application

Tankers for the transport of cryogenic liquids shall conform to the requirements of this Standard
and AS 2809.1. Sections 1 and 2 of this Standard shall apply to all tankers, and Section 3 shall apply
additionally where the cargo is flammable or toxic.

NOTE Carbon monoxide is defined in the ADG Code as being primarily a flammable gas, with toxicity as a

subsidiary risk. The approach reflected in this Standard is that the two risks are of equal rank, and that the
toxicity risk requires the same design safeguards as the flammability risk.

1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document.

NOTE Documents referenced for informative purposes are listed in the Bibliography.
AS 1210, Pressure vessels

AS 1349, Bourdon tube pressure and vacuum gauges

AS 2809, Road tank vehicles for dangerous goods

AS 2809-1, Road tank vehicles for dangerous goods, Part 1: General requirements
AS 3992, Pressure equipment — Welding and brazing qualification

AS 4037, Pressure equipment — Examination and testing

AS 4041, Pressure piping

AS/NZS 3788, Pressure equipment — In-service inspection

AS/NZS 4481, Pressure equipment — Competencies of inspectors

AS/NZS 60079, Explosive atmospheres

AS/NZS 60079-10.1, Explosive atmospheres, Part 10.1: Classification of areas — Explosive gas atmospheres
(IEC 60079-10-1:2008, MOD)
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ISO 10497, Testing of valves — Fire type-testing requirements

ISO 12617, Road vehicles — Liquefied natural gas (LNG) refuelling connector — 3,1 MPa connector
National Transport Commission. ADG Code, Australian Dangerous Goods Code

ANSI/ASME B31.3, Process piping

ANSI/ASME B31.5, Refrigeration piping and heat transfer components

API 607, Fire test for quarter-turn valves and valves equipped with non-metallic seats

CGA G-4.1, Cleaning equipment for oxygen service

CGA V6, Standard bulk refrigerated liquid transfer connections

1.3 Terms and definitions
For the purpose of this Standard, the definitions given in AS 2809.1 and those below apply.

1.3.1

fixed liquid level gauge

device which indicates a specific liquid level in the inner vessel. It is usually a trycock, i.e. a tube
arranged with its end located at the desired liquid level, so that gaseous discharge changes to liquid
discharge as the liquid surface reaches the level

1.3.2

mass filling ratio

ratio between the greatest mass of cryogenic liquid permitted in the tank and the mass of liquid with
a density of 1 kg/L, which would completely fill the inner vessel when cooled to its normal operating
temperature. (The normal operating temperature is taken to be the boiling point of the cargo at the
lowest pressure at which the tank may operate, usually atmospheric pressure.) The mass filling ratio
is calculated so that a vapour space of at least 2% of the inner vessel’s gross volume will remain when
the contents are warmed to saturation conditions at the set pressure of the relief valve. See Appendix
A for values

1.3.3

tanks

1.3.3.1

vacuum insulated tank

comprising two concentric containers and insulation as follows:

(@) Innervessel — A pressure vessel that is in contact with and contains the cryogenic liquid.

(b) Outer shell — A shell which surrounds the inner vessel to provide an annular insulation space and
which may variously function to protect and retain insulation, or hold vacuum, or support the tank
on the vehicle.

(c) Insulation — A means to minimize heat influx to the cryogenic liquid comprising a material of low
thermal conductivity, or a vacuum, or both, located between the inner vessel and the outer shell.

1.3.3.2
foam insulated tank
pressure vessel with a system of external insulation including vapour barrier

1.3.4

volume filling ratio

mass filling ratio divided by the density of the cryogenic liquid (in kilograms per litre) at the time of
loading. See Appendix A for values
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Section2 Common requirements

2.1 General

NOTE For flammable and toxic gases, refer to Section 3 for additional requirements.

2.1.1 Tank design

The tank, its supports, connections and vacuum-insulated outer shell (if applicable), shall conform to
AS 1210 with the following qualifications:

(@) The design and construction of the tank interior shall be such as to prevent the collection and
retention of cleaning materials or other contaminants, and to facilitate the washing of all interior
surfaces by the normal surging of the cargo during transportation.

(b) Screwed connections shall not be made to the inner vessel or within the insulation space of a
vacuum-insulated tank. Where a vacuum is not employed, screwed connections shall be limited to
20 mm maximum, and used only for connecting instruments.

(c) Safety valves shall be protected so that in the event of overturn onto a hard surface their opening
will not be prevented and their discharge rate will not be restricted.

2.1.2 Insulation

The outer surface of the inner vessel shall be insulated with material that conforms to the following
requirements:

(@) Insulating material shall not be liable to hazardous reaction with the cargo.
(b) Insulating material shall be fire retarding.

() Insulating material for cargo tanks for oxygen or nitrous oxide service shall not sustain combustion
when contacted with a glowing platinum wire in a 99.5 % oxygen atmosphere at atmospheric
pressure, the remainder of the test atmosphere being predominantly nitrogen.

2.1.3 Outer shell

Any insulation shall be completely covered with a shell constructed and sealed to prevent moisture
from contacting the insulation.

2.1.4 Components required

Each tank shall be provided with at least the following components:
(@) Afilling connection.

(b) A discharge connection, which may also be the filling connection.
(c) One or more safety valves.

(d) Vapour blow-off provisions.

(e) A vapour return connection for flammable or toxic cargo.

(f) Contents gauging provisions.

(g) Apressure gauge.
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