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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 1ISO
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.

SO 24638 was prepared by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee
SC 14, Space systems and operations.
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Introduction

Space vehicles and their launch systems usually have a series of engines to use for both primary propulsion
and secondary propulsion functions, such as attitude control and spin control.

Different engines have different propellant feed systems; for example, the gas-pressure feed system is
typically used for liquid propellant engines, and it consists of a high-pressure gas tank, a fuel tank and an
oxidizer tank, valves and a pressure regulator. All these components are referred to as pressurized hardware.

Due to their specific usage, the liquid propellant tanks and the high-pressure gas bottles are often referred to
as pressure vessels, while valves, regulators and feed lines are usually called pressure components.

SO 14623 sets forth the standard requirements for pressure vessels in order to achieve safe operation and
mission success. However, the requirements for pressure components are not covered in |SO 14623.
Furthermore, the standard requirements for pressure system integration are lacking.

Significant work has been done in the area of design, analysis and testing of pressure components for use in
space systems. This International Standard establishes the preferred methods for these techniques and sets
forth the requirements for assembily, installation, test, inspection, operation and maintenance of the pressure
systems in spacecraft and launch vehicles.
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Space systems — Pressure components and pressure system
integration

1 Scope

This International Standard establishes the baseline requirements for the design, fabrication and testing of
space flight pressure components. It also establishes the requirements for assembly, installation, test,
inspection, operation and maintenance of the pressure systems in spacecraft and launch vehicles. These
requirements, when implemented on a particular space system, ensure a high level of confidence in achieving
safe and reliable operation.

This International Standard applies to all pressure components other than pressure vessels and pressurized
structures in a pressure system. It covers lines, fittings, valves, bellows, hoses and other appropriate
components that are integrated to form a pressure system.

The requirements for pressure vessels and pressurized structures are set forth in ]SO 14623.

This International Standard does not apply to engine components.

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.

SO 14623, Space systems — Pressure vessels and pressurized structures — Design and operation

ISO 21347, Space systems — Fracture and damage control

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

A-basis allowable

mechanical strength value above which at least 99 % of the population of values is expected to fall, with a
confidence level of 95 %

NOTE See also B-basis allowable (3.3).

3.2

applied load

applied stress

actual load (stress) imposed on the hardware in the service environment
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3.3

B-basis allowable

mechanical strength value above which at least 90 % of the population of values is expected to fall, with a
confidence level of 95 %

NOTE See also A-basis allowable (3.1).

3.4

component

functional unit that is viewed as an entity for the purpose of analysis, manufacturing, maintenance, or record
keeping

3.5

critical condition

most severe environmental condition in terms of loads, pressures and temperatures, or combinations thereof,
imposed on systems, subsystems, structures and components during service life

3.6

damage tolerance

ability of a material or structure to resist failure due to the presence of flaws, cracks, delaminations, impact
damage or other mechanical damage for a specified period of unrepaired usage

3.7

damage tolerance analysis

safe-life analysis

fracture mechanics-based analysis that predicts the flaw growth behaviour of a flawed hardware item which is
under service load spectrum with a pre-specified scatter factor

3.8

design burst pressure

burst pressure

ultimate pressure

differential pressure that pressurized hardware needs to withstand without burst in the applicable operational
environment

NOTE Design burst pressure is equal to the product of the maximum expected operating pressure or maximum
design pressure and a design burst factor.

3.9

design safety factor

design factor of safety

factor of safety

multiplying factor to be applied to limit loads and/or maximum expected operating pressure (or maximum
design pressure)

3.10

detrimental deformation

structural deformation, deflection or displacement that prevents any portion of the structure or other system
from performing its intended function

3.1

fittings

pressure components of a pressurized system used to connect lines, other pressure components and/or
pressure vessels within the system

3.12
hazard
existing or potential condition that can result in an accident
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3.13

hydrogen embrittlement

mechanical-environmental failure process that results from the initial presence or absorption of excessive
amounts of hydrogen in metals, usually in combination with residual or applied tensile stresses

3.14

limit load

highest predicted load or combination of loads that a structure can experience during its service life, in
association with the applicable operating environments

NOTE The corresponding stress is called “limit stress”.

3.15

lines

tubular pressure components of a pressurized system provided as a means for transferring fluids between
components of the system

NOTE Flexhoses are included.

3.16

loading spectrum

representation of the cumulative loading anticipated for the structure under all expected operating
environments

NOTE Significant transportation and handling loads are included.
3.17

maximum allowed working pressure

MAWP

maximum differential pressure of a component designed to withstand safety and continue to operate normally
when installed in any pressure system

3.18

maximum design pressure

MDP

highest differential pressure defined by maximum relief pressure, maximum regulator pressure and/or
maximum temperature, including transient pressures, at which a pressurized hardware item retains two-fault
tolerance without failure

3.19

maximum expected operating pressure

MEOP

highest differential pressure that a pressurized hardware item is expected to experience during its service life
and yet retain its functionality, in association with its applicable operating environments

NOTE In this International Standard, the use of the term “maximum expected operating pressure (MEOP)” also
signifies “maximum design pressure (MDP)”, “maximum operating pressure (MOP)” or “maximum allowed working
pressure (MAWP)”, as appropriate, for a specific application or programme.

3.20

maximum operating pressure

MOP

maximum differential pressure at which the component or the pressure system actually operates in an
application

NOTE MOP is synonymous with MEOP.
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