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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 22538-6 was prepared by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee 
SC 14, Space systems and operations. 

ISO 22538 consists of the following parts, under the general title Space systems — Oxygen safety: 

⎯ Part 1: Design of oxygen systems and components 

⎯ Part 2: Selection of metallic materials for oxygen systems and components 

⎯ Part 3: Selection of non-metallic materials for oxygen systems and components 

⎯ Part 4: Hazards analyses for oxygen systems and components 

⎯ Part 5: Operational and emergency procedures 

⎯ Part 6: Facility planning and implementation 
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Introduction 

This part of ISO 22538 describes a process to ensure the protection and safety of personnel and equipment 
associated with oxygen systems and components. 
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Space systems — Oxygen safety — 

Part 6: 
Facility planning and implementation 

1 Scope 

This part of ISO 22538 describes a process to ensure the protection and safety of personnel and equipment 
associated with oxygen systems and components. This part of ISO 22538 applies to ground support 
equipment, launch vehicles and spacecraft. 

2 Normative references 

The following referenced documents are indispensable for the 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. 

ISO 22538-5, Space systems — Oxygen safety — Part 5: Operational and emergency procedures 

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

For the purposes of this document, the terms and definitions given in ISO 22538-5 and the following apply. 

3.1.1 
revetment 
facing of masonry for protecting an embankment 

3.2 Abbreviated terms 

GOX gaseous oxygen 

LOX liquid oxygen 

NPSP net positive suction pressure 

NTP normal temperature and pressure 

TNT trinitrotoluene 
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4 Planning and implementation 

4.1 Planning 

Because of the hazards associated with oxygen and oxygen-enriched air, planning for the protection and 
safety of personnel facilities and equipment shall start at the initial facility design stages. 

4.2 Environmental review 

An environmental review of liquid oxygen (LOX) and gaseous oxygen (GOX) facilities shall include an 
understanding of potential environmental effects and how they can be effectively controlled. Situations during 
transportation, storage, transfer, testing and vaporization, where life, health, environment and property may be 
exposed to substantial hazards, shall be considered. The probability of events occurring and causing spills, 
the nature of the spills and the risks of fires and explosions shall be included in the evaluation. 

4.3 Vapour cloud dispersion 

Vapour cloud dispersion studies shall be performed, taking into account evaporation rates, cold vapour 
stability, spill sizes and ground conditions. These studies include the effects of ignition under various stages of 
developing oxygen-enriched air-fuel mixtures. 

4.4 Fire/explosive protection 

Various techniques and methods have been developed to provide protection against fires and explosions: 

a) containers sufficiently strong to withstand explosions; 

b) venting methods to prevent vessel failures; 

c) sufficient clearances and separations between oxygen containers and incompatible materials, storage 
tanks, plant equipment, buildings and property lines, so that any accident or malfunction has a minimum 
effect on facility personnel and public safety: these may include protective enclosures such as barricades 
or cell enclosures; 

d) ignition and flame prevention techniques. 

4.5 Quantity-distance relationships 

Quantity-distance relationships are intended as a basic guide in choosing sites and separation distances. 
Quantity-distance criteria for bulk oxygen storage facilities are intended to provide protection from external fire 
exposure. Quantity-distance criteria for oxygen-fuel systems, however, are intended to reduce the effects of 
fire, explosion, fragmentation and detonation, by keeping the hazard source at a safe distance from people 
and facilities. 

4.6 Facility design guidelines 

Some general facility design guidelines for oxygen facilities are as follows: 

a) with a view to managing fires, provide an automatic remote shut-off to isolate critical components from all 
bulk oxygen supplies; water spray systems shall be provided; 

b) locate oxygen systems a safe distance from heat or radiation sources; 

c) limit ignition sources and provide lightning protection in the form of lightning rods, aerial cable and 
suitably connected ground rods in all preparation, storage and use areas; all equipment in buildings shall 
be interconnected and grounded to prevent inducing sparks between equipment during lightning strikes; 
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