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This British Standard Code of practice has been prepared
under the authority of the Refrigeration, Heating and Air
Conditioning Standards Committee. Acknowledgement is

made to the work of the British Cryogenics Council in this
field and in particular its ‘Cryogenics Safety Manual’, which

assisted the committee in preparing this code.

This code of practice deals with the safe operation of small-

scale storage facilities for cryogenic liquids, and it is

Full document details: BS 5429:1976

Section four. Liquid argon
21. Physical properties

22. Health

23. Protective clothing

24. Materials of construction
25. Fire

Section five. Liquefied natural gas
26. Physical properties

27. Health

28. Protective clothing

29. Materials of construction

30. Fire

Tables
1. Properties of low temperature
liquefiable gases
2. Health hazards of iow temperature
liquefiable gases
3. Metals for low temperature service

Page

aoo s s

oo o

emphasized that the code has been written principatly for
the information of users of such storage facilities.

It is considered that design, construction and installation
aspects of such equipment are the responsibility of
specialized and experienced organizations, and the code
does not therefore deal with these aspects of the storage

facilities.
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British Standard Code of practice for

Safe operation of small-scale storage

facilities for cryogenic liquids

0. Introduction

Over the last few years there have been major changes in

the refrigeration industry. Cryogenic liquids are now being
used in large quantities by industry in general for the storage
of gases in a convenient concentrated form, and there is also
a growing use of the cryogenic properties of liquid nitrogen
in particular as a refrigerant. A code of practice on the safe
operation of storage facilities for cryogenic liquids is consi-
dered desirable for the information of users. -

The object of this code is therefore to provide the users of
cryogenic liquids with a basic appreciation of the problems
and hazards associated with them. The impossibility of
making comprehensive recommendations capable of covering
every risk situation should be appreciated, but an intelligent
application of the principles and recommendations that
follow will cover most situations.

Since the larger proportion of users depends on the
cryogenic industry for the supply of both the liquid and
the container, this code does not deal with the require-
ments of the design and manufacture of the equipment.
Similarly it does not deal with the installation of the
equipment, as advice on this subject is normally given by
the supplier to the user.

At the present time most installation capacities fall into
the range 0.5 t* to 135 t liquid oxygen, or the liquid
volume equivalent of liquid nitrogen, liquid argon or lique-
fied natural gas. The minimum figure of 0.5 t covers the
smallest capacity of container used commercially for

storage; in the case of liquid oxygen, special planning
procedures are necessary for capacities greater than 135 t.

Section one. General

1. Scope

This code of practice deals with the safe operation of small-
scale storage facilities for cryogenic liquids in the capacity
range 0.5 t to 135 t liquid oxygen, or the liquid volume
equivalent of liquid nitrogen, liquid argon or liquefied
natural gas.

The code is primarily intended to cover industrial storage,

but some of the code applies to liquid storage integral with
production units.

The range 0.5 t to 135 t has been chosen since 0.5 t covers
the smallest capacity of container used commercially for
storage and 135 t, in the case of liquid oxygen, is the limit
beyond which in the United Kingdom special planning
requirements and procedures apply before such storage can
be installed.

In some circumstances special regulations will apply (e.g. in
mines) and their provisions will have to be observed.

2. Physical properties

Some physical properties of the cryogenic liquids are given
in table 1.

Table 1. Properties of low temperature liquefiable gases

Property Oxygen (0,) Nitrogen (N;) Argon {Ar) Natural gas

Molecular weight 32 28 39 16.4 t0 16.8

Colour of gas None None None None

Colour of liquid Light blue None None None

Taste of gas None None None None

Odour ’ None None None None

Normal boiling point at

atmospheric pressure (°C) —-183 —-196 —186 —161 to —163

Ratio of volume of gas to volume

of liquid, measured at 15 °C and

absolute pressure of 1 atm 842 682 822 616 to 621

Liquid density at absolute

pressure of 1 atm (kg/m>) 1141 807 1394 431 to 439

Flammability limits None, but supports None No % to 15 %
combustion vigorously 'Docu enis

*t = tonne
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