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Cylinders and Valves - Pressure Definitions  
 

1. Introduction 
Pressure retaining parts of a gas cylinder package can be exposed to various levels of pressure, depending upon 
the conditions that the gas cylinder package is exposed to, whether during service or in testing. Cylinder and valve 
standards that are used for the design and testing of gas cylinder package items reference different pressures 
that correspond to those service and testing conditions. 
 
The objective of this Technical Bulletin is to summarise pressure terminology, and pressure definitions, as 
referenced in the applicable standards and regulations. 

2. Scope 
The scope of the pressure terminology and definitions for this Technical Bulletin are those contained within 
regulations and standards for transportable pressure equipment that are relevant to Europe. 
 
The first reference point is the European Agreement on the Carriage of Dangerous Goods by Road1, (ADR) [1], 
has been used for this document. 
 
The second reference is ISO Technical Committee 58, Gas Cylinders, and this includes three sub committees: 

• ISO/TC58/SC2 Cylinder fittings; 

• ISO/TC58/SC3 Cylinder design and; 

• ISO/TC58/SC4 Operational requirements for gas cylinders. 

The definitions that are stated ISO 10286: Gas cylinders – Terminology [2] shall be used as a common point of 
reference for each pressure term. 

3. Pressure definitions 
3.1 Working pressure 
Working pressure is a common term used across cylinder packages and associated components within the scope 
of ISO/TC58. However, it differs between compressed and dissolved gases. 
 
ISO 10286 [2] defines working pressure of a compressed gas as: 
 
“settled pressure of a compressed gas at a uniform reference temperature of 15 °C in a full gas cylinder”  
 
ISO 10286 [2] defines working pressure of a dissolved gas as: 
 
“settled pressure at a uniform reference temperature of 15 °C in an acetylene cylinder containing the specified 
solvent content (where applicable) and the maximum acetylene content”. 
 
These definitions are used across multiple standards within the scope of ISO/TC58 SC2, SC3 and SC4 and are 
used to describe the baseline pressure to which an item of equipment can be designed or tested. 
Working pressure is often abbreviated using the symbol pw, and common European working pressures for 

 
1 References are shown by bracketed numbers and are listed in order of appearance in the reference section. 
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compressed gases are 200 bar and 300 bar. 

3.2  Test pressure 
Test pressure is a common term used across many standards within the scope of ISO TC58. In its simplest form, 
it can be defined as in ISO 10286 [1]:  
 
“required pressure applied during a pressure test”.  
 
However, the value of test pressure differs, depending upon the type of package equipment it is being applied to. 
Test pressure is only applied to an item of a cylinder package equipment during testing; either during type 
approval, manufacture or periodic inspection. 
 
For compressed gases, the value of test pressure of a cylinder (1.5x Pw) is different the test pressure of a valve 
(1.2x Pw). Test pressure of a cylinder is the pressure which ensures the integrity of the cylinder.  
 
Test pressure of a valve is the pressure which ensures the functionality and reliability of the valve.  
 
Valve hydraulic test pressure (2.25x Pw) is the pressure which ensures the integrity of the valve. 
 
This approach of test pressures for cylinders and valves has proven to be safe for many decades. 
   

 Test pressure of a cylinder 
For a cylinder, test pressure is often abbreviated using the symbol ph. 

It is generally assumed that, for a compressed gas, ph = 1.5 x pw. This applies to all relevant design standards, 
for steel, aluminium alloy and composite cylinders, for example: 

- EN ISO 9809-1, Gas cylinders -- Refillable seamless steel gas cylinders -- Design, construction and 
testing -- Part 1: Quenched and tempered steel cylinders with tensile strength less than 1 100 MPa [3] 

- EN ISO 9809-2, Gas cylinders - Refillable seamless steel gas cylinders - Design, construction  
- and testing - Part 2: Quenched and tempered steel cylinders with tensile strength greater than or equal 

to 1 100 MPa[27]  
- EN ISO 7866, Gas cylinders -- Refillable seamless aluminium alloy gas cylinders -- Design, construction 

and testing [23] 
- ISO 11119-1, Gas cylinders -- Refillable composite gas cylinders and tubes -- Design, construction and 

testing -- Part 1: Hoop wrapped fibre reinforced composite gas cylinders and tubes up to 450 l [11].  

For example, for a cylinder with a working pressure of 200 bar, its respective test pressure would be 300 bar.  

For liquefied gases, such as carbon dioxide, test pressure is defined by Packing Instruction P200 of ADR [1], and 
is at least equal to the developed pressure of the full gas cylinder with the respective liquefied gas at 65°C. 

For dissolved gases, such as acetylene, test pressure is defined by Packing Instruction P200 of ADR [1], and is 
at least equal to the developed pressure of the full gas cylinder with the respective dissolved gas at 65°C. 

Cylinder test pressure is normally a hydraulic pressure that is required to be applied to a cylinder during various 
tests as part of its design, type approval, manufacturing checks, or periodic inspection. For example, to be able 
to assess its ability to resist maximum volumetric expansion. 

Bundles of cylinders and their manifolds also follow the same philosophy as cylinders with respect to definition of 
test pressure. 

 Test pressure of a valve 
For a valve, test pressure is often abbreviated using the symbol pvt. 

For a compressed gas, pvt = 1.2 x pw. For example, for a valve with a working pressure of 200 bar, its respective 
test pressure would be 240 bar. 

For liquefied gases, such as carbon dioxide, test pressure is defined by Packing Instruction P200 of ADR, and is 
at least equal to the developed pressure of the full gas cylinder with the respective liquefied gas at 65°C. 
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For dissolved gases, such as acetylene, test pressure is defined by Packing Instruction P200 of ADR, and is at 
least equal to the developed pressure of the full gas cylinder with the respective dissolved gas at 65°C. 

Valve test pressure is normally a gas pressure that is required to be applied to a valve during various tests as part 
of the type approval and manufacturing checks, to be able to assess its ability to achieve different requirements, 
for example, gas tightness. 

 
NOTE The test pressure of the valve is a minimum pressure applied during testing and does not limit the pressure the valve 
could be exposed to during operation, for example, developed pressure during filling. It is used for prototype and manufacturing 
tests. 

3.3 Burst pressure 
Burst pressure is a common term used across many standards within the scope of ISO/TC58. 

ISO 10286 [2] defines burst pressure as: 

“highest pressure reached in a component during a burst test”.  

This definition is valid for cylinders. Burst pressure was previously used for cylinder valves, but the term ‘valve 
hydraulic test pressure’ is now used in all relevant valve closure standards, and is defined as: 

“minimum pressure applied to a valve during hydraulic pressure test”. 

Note: Although the term ‘valve hydraulic test pressure’ is now used instead of ‘burst pressure’ for valves in the 
latest revision of valve closure standards, the term burst pressure for valves is maintained in this document to 
retain a link to legacy revisions of those standards that are referenced in transport regulation.  

Within these two definitions is the fundamental difference between ‘burst pressure’ of a cylinder and valve. The 
differences can be summarised as: 

• for a cylinder it is the maximum pressure applied before it ruptures; and 
• for a valve it is the minimum pressure applied without rupture. 

3.3.1 Burst pressure of a cylinder 
For a cylinder, burst pressure is often abbreviated using the symbol pb, and it is the maximum hydraulic pressure 
that is applied to a cylinder before it ruptures. 

Minimum burst pressure requirements can vary depending upon the cylinder construction. For example,, 
according to EN ISO 9809-1 [3] for seamless steel cylinders, burst pressure shall be equal or greater than 1.6 
times the test pressure, ph. For example, a seamless steel cylinder with a test pressure of 300 bar shall have a 
minimum burst pressure of 480 bar. For composite cylinders (type II, III and IV) higher burst pressures are 
required. 

3.3.2 Burst pressure of a valve 
The term ‘valve hydraulic test pressure’ is now used instead of ‘burst pressure’. 

For a valve, ‘valve hydraulic test pressure’ is often abbreviated using the symbol pvht, and it is the minimum 
hydraulic pressure a valve shall withstand without burst according to EN  ISO 10297 [4] and other relevant closure 
standards.  

Minimum ‘valve hydraulic test pressure’ requirements for a valve are a defined value, calculated relative to working 
pressure, and defined as pvht = 2.25 x pw. For example, a valve with a working pressure of 200 bar shall have a 
minimum burst pressure of 450 bar. For acetylene valves, an additional hydraulic test at a higher pressure is 
required. 

‘Valve hydraulic test pressure’ pvht is different to ‘test pressure’ pvt of a valve (see section 3.2.2).  

3.4 Filling pressure 
Filling pressure is a common term used across compressed gas cylinders, bundles and other packages within the 
scope of ISO/TC58.  

ISO 10286 [2] defines filling pressure of a compressed gas as: 
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“pressure to which a cylinder is filled at the time of filling”. 

Nominal filling pressure is often the same value as working pressure.  
NOTE Liquefied and dissolved gases are often filled by weight, and so not in scope for this definition. 

3.5 Developed pressure 
Developed pressure is a common term used across gas cylinders, bundles and other packages within the scope 
of ISO/TC58. 

ISO 10286 [2] defines developed pressure as: 

“pressure developed by the gas contents in a cylinder at a uniform temperature”. 

Pressure of a gas within a closed volume increases with temperature, and developed pressure is the respective 
pressure related to an increase of temperature above the reference temperature of 15°C used for working 
pressure. 

This definition is applicable for compressed, liquefied and dissolved gases, with each gas having a different 
developed pressure for a given temperature. 

The term is often used when gas packages are exposed to high temperatures during their life, for example, during 
filling. 

3.6 Settled pressure 
Settled pressure is a common term used across gas cylinders, bundles and other packages within the scope of 
ISO/TC58. 

ISO 10286 [2] defines settled pressure as: 

“pressure of the contents of a pressure receptacle in thermal and diffusive equilibrium”. 

This definition is applicable for compressed, liquefied and dissolved gases, with each gas having a different settled 
pressure for a given temperature. 

The term is often used as an alternative to working pressure, because working pressure is specifically with respect 
to a temperature of 15°C. The term settled pressure can be related to other temperatures, for example, ambient 
temperature of a particular environment a gas package is exposed to. 

3.7 Yield pressure 
Yield pressure is a common term that is specifically related to the design and testing of gas cylinders within the 
scope of ISO/TC58. 

ISO 10286 [2] defines yield pressure as: 

“pressure at which the actual yield strength of a cylinder is reached”. 

The term is used when type approval testing gas cylinders, and is the observed pressure when cylinder starts 
yielding during a hydraulic burst test. 

3.8 Design pressure 
Design pressure is a common term that is specifically related to the design and testing of gas cylinders within the 
scope of ISO/TC58. 

ISO 10286 [2] defines design pressure as: 

“pressure based on which the minimum wall thickness is calculated”. 

The term is used when designing gas cylinders. In most cylinder design requirements the design pressure is the 
test pressure (see 3.2.1).  

ADR [1] also uses the term calculation pressure.  

3.9 Autofrettage pressure 
Autofrettage pressure is a term that is specifically related to the design and manufacturing of type II and III 

mailto:info@eiga.eu
http://www.eiga.eu/


TB 22/26– Page 5/11 
 

 
 EIGA grants permission to reproduce this publication provided the Association is acknowledged as the source 

 
EUROPEAN INDUSTRIAL GASES ASSOCIATION AISBL 

AVENUE DE L’ASTRONOMIE30  B-1210 BRUSSELS 
PHONE +32 2 217 70 98  E-mail : info@eiga.eu    -   www.eiga.eu  

 

composite gas cylinders within the scope of ISO/TC58. 

Autofrettage is a pressure application procedure which strains the metal liner of a composite cylinder past its yield 
strength sufficient to cause permanent plastic deformation, and results in the liner having compressive stresses 
and the fibres having tensile stresses when at zero internal gauge pressure. 

ISO 10286 [2] defines autofrettage pressure as: 

“pressure applied during autofrettage”. 

Autofrettage pressure is greater than the test pressure and the yield pressure of the cylinder (see 3.2.1 and 3.7). 
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Appendix A: References 
A.1 Working Pressure 
 

Term Symbol Definition Reference Source 

Working 
Pressure: 
Acetylene 

- settled pressure at a uniform reference 
temperature of 15 °C in an acetylene cylinder 
containing the specified solvent content 
(where applicable) and the maximum 
acetylene content 

ISO 10286 
[1] 

TC58 

Working 
Pressure: 
Compressed 

- settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full gas cylinder 

ISO 10286 
[1] 

TC58 

Working Pressure 

(Valve Working 
Pressure) 

pw settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full pressure receptacle for which the valve is 
intended 

ISO 10297 
[4] 

TC58/SC2 

Working Pressure - settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full gas cylinder 

ISO 12209 

[5] 

TC58/SC2 

Working Pressure pw settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full gas cylinder for which the valve is 
intended 

ISO 14246 
[6] 

TC58/SC2 

Working Pressure 
(RPV working 
pressure) 

pw settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full cylinder for which the RPV is intended 

ISO 15996 
[7] 

TC58/SC2 

Working Pressure 
(valve working 
pressure) 

pw settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full gas cylinder for which the valve is 
intended 

ISO 17879 

[8] 

TC58/SC2 

Working Pressure 
(valve working 
pressure) 

pw minimum pressure applied to a valve during 
testing 

ISO 23826 
[25] 

TC58/SC2 

Working Pressure - settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full gas cylinder 

ISO 9809-1 
[3] 

TC58/SC3 

Working Pressure - settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full gas cylinder 

ISO 9809-2 
[27] 

TC58/SC3 

Working Pressure - settled pressure of compressed gas at a 
uniform reference temperature of 15 °C (288 
K) in a full gas cylinder 

ISO 11118 

[10] 

TC58/SC3 
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Term Symbol Definition Reference Source 

Working Pressure pw 
 

settled pressure of a compressed gas at a 
reference temperature of 15 °C in a full gas 
cylinder 

ISO 11119 

[11] 

TC58/SC3 

Working Pressure - settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full tube 

ISO 11120 

[12] 

TC58/SC3 

Working Pressure - settled pressure of a fully filled cylinder at a 
uniform temperature of 15 °C 

ISO 11439 

[13] 

TC58/SC3 

Working Pressure - settled pressure at a uniform reference 
temperature of 15 °C in an acetylene cylinder 
containing the specified solvent content and 
the maximum acetylene content 

ISO 10462 

[14] 

TC58/SC4 

Working Pressure - settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full cylinder bundle 

ISO 10961 

[15] 

TC58/SC4 

Working Pressure - settled pressure at a uniform reference 
temperature of 15 °C in a cylinder containing 
the specified solvent content and the 
maximum acetylene content 

ISO 11372 

[16] 

TC58/SC4 

Working Pressure - settled pressure at a uniform reference 
temperature of 15 °C in a cylinder containing 
the specified solvent content and the 
maximum acetylene content 

ISO 13088 

[17] 

TC58/SC4 

Working Pressure - settled pressure of a compressed gas at a 
uniform reference temperature of 15 °C in a 
full gas cylinder 

ISO 16148 

[18] 

TC58/SC4 

Working Pressure - settled pressure, at a uniform temperature of 
15 °C 

ISO 19078 

[19] 

TC58/SC4 

Working Pressure - the settled pressure of a compressed gas at a 
reference temperature of 15°C in a full 
pressure receptacle 

ADR [1] ADR [1] 

Maximum 
Working Pressure 

- the highest of the following three pressures 
that may occur at the top of the tank in the 
operating position: 

 (a) The highest effective pressure allowed in 
the tank during filling (maximum filling 
pressure allowed); 

(b) The highest effective pressure allowed in 
the tank during discharge (maximum 
discharge pressure allowed); 

(c) The effective gauge pressure to which the 

ADR [1] ADR [1] 
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Term Symbol Definition Reference Source 

tank is subjected by its contents (including 
such extraneous gases as it may contain) at 
the maximum working temperature. 

A.2 Test Pressure 
 

Term Symbol Definition Reference Source 

Test Pressure - required pressure applied during a pressure 
test 

ISO 10286 

[2] 

TC58 

Test Pressure 
(valve test 
pressure) 

pvt minimum pressure applied to a valve during 
testing 

ISO 10297 

[4] 

TC58/SC2 

Test Pressure - pressure at which the valve or component is 
tested 

ISO 14245 

[20] 

TC58/SC2 

Test Pressure 
(valve test 
pressure) 

pvt minimum pressure applied to a valve 
through a gas during testing 

ISO 14246 [6] TC58/SC2 

Test Pressure - pressure at which the valve or component is 
tested 

ISO 15995 [21] TC58/SC2 

Test Pressure 
(RPV test 
pressure) 

pvt pressure applied to a RPV during testing ISO 15996 [7] TC58/SC2 

Test Pressure 
(valve test 
pressure) 

pvt minimum pressure applied to a valve during 
testing 

ISO 17879 [8] TC58/SC2 

     

Test Pressure 
(valve test 
pressure) 

pvt minimum pressure applied to a valve during 
testing 

ISO 23826 [25] TC58/SC2 

Test Pressure ph required pressure applied during a pressure 
test 

ISO 9809-1 [3] TC58/SC3 

Test Pressure ph required pressure applied during a pressure 
test 

ISO 9809-2 
[27] 

TC58/SC3 
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Term Symbol Definition Reference Source 

Test Pressure - required pressure applied during the 
pressure test 

ISO 11118 [10] TC58/SC3 

Test Pressure - refers to ISO 10286 ISO 11119 [11] TC58/SC3 

Test Pressure ph required pressure applied during a pressure 
test 

ISO 11120 [12] TC58/SC3 

Test Pressure - required pressure applied during a pressure 
test 

ISO 11439 [13] TC58/SC3 

Test Pressure - pressure applied to the drum after 
completion of all fabrication 

ISO 21172 [22] TC58/SC3 

Test Pressure - the required pressure applied during a 
pressure test for initial or periodic inspection 

ADR [1] ADR [1] 

Test Pressure - required pressure applied during a pressure 
test 

ISO 10961[15] TC58/SC4 

     

 

 A.3 Burst Pressure 
 

Term Symbol Definition Reference Source 

Burst Pressure - highest pressure reached in a 
component during a burst test 

ISO 10286 
[2] 

TC58 

Burst Pressure (valve 
hydraulic test 
pressure) 

pvht minimum pressure applied to a valve 
during hydraulic burst pressure test 

ISO 10297 
[4] 

TC58/SC2 

Burst Pressure - highest pressure reached in a flexible 
hose assembly during a burst test 

ISO 16964 
[23] 

TC58/SC2 

Burst Pressure (valve 
burst test pressure) 

pvbt minimum pressure applied to a valve 
during hydraulic burst pressure test 

ISO 17879 
[8] 

TC58/SC2 

     

Burst Pressure (valve 
burst test pressure) 

pvbt minimum pressure applied to a valve 
during hydraulic burst pressure test 

ISO 23826 
[25] 

TC58/SC2 

Burst Pressure pb highest pressure reached in a 
cylinder during a burst test 

ISO 9809-1 
[3] 

TC58/SC3 

Burst Pressure pb highest pressure reached in a 
cylinder during a burst test 

ISO 9809-2 
[27] 

TC58/SC3 
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Burst Pressure - highest pressure reached in a 
cylinder during the burst test 

ISO 11118 
[10] 

TC58/SC3 

Burst Pressure - highest pressure reached in a 
cylinder during a burst test ( pb , burst 
pressure of finished cylinder, or pbl  

burst pressure of finished liner 

ISO 11119 
[11] 

TC58/SC3 

Burst Pressure - highest pressure reached in a 
cylinder during a burst test 

ISO 11439 
[13] 

TC58/SC3 

Burst Pressure - highest pressure reached in a tube or 
liner during a burst test 

ISO 11515 
[24] 

TC58/SC3 

Burst Pressure - highest pressure reached in a 
cylinder during a burst test 

ISO 10961 
[15] 

TC58/SC4 
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A.4 Filling Pressure 
 

Term Symbol Definition Reference Committee 

Filling Pressure - pressure to which a cylinder is filled at the 
time of filling 

ISO 10286 
[2] 

TC58 

Filling Pressure - pressure to which a cylinder bundle is filled at 
the time of filling 

ISO 10961 
[15] 

TC58/SC4 

Normal Filling 
Pressure 

- level to which a cylinder or tube is 
pressurized during filling 

ISO 16148 
[18] 

TC58/SC4 

Filling Pressure - the maximum pressure actually built up in the 
tank when it is being filled under pressure 

ADR [1] ADR [1] 

 
A.5 Developed Pressure 
 

Term Symbol Definition Reference Source 

Developed 
Pressure 

- pressure developed by the gas contents in a 
cylinder at a uniform temperature 

ISO 10286 
[2] 

TC58 

 
A.6 Settled Pressure 
 

Term Symbol Definition Reference Source 

Settled Pressure - pressure of the contents of a pressure 
receptacle in thermal and diffusive 
equilibrium 

ISO 10286 
[2] 

TC58 

 

A.7 Yield Pressure 
 

Term Symbol Definition Reference Source 

Yield Pressure - pressure at which the actual yield strength of 
a cylinder is reached 

ISO 10286 
[2] 

TC58 
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A.8 Design Pressure 
 

Term Symbol Definition Reference Source 

Design Pressure - pressure based on which the minimum wall 
thickness is calculated 

ISO 10286 
[2] 

TC58 

Calculation 
Pressure 

- a theoretical pressure at least equal to the 
test pressure which, according to the degree 
of danger exhibited by the substance being 
carried, may to a greater or lesser degree 
exceed the working pressure. It is used solely 
to determine the thickness of the walls of the 
shell, independently of any external or 
internal reinforcing device 

ADR [1] ADR [1] 

 

A.9 Discharge Pressure 
 

Term Symbol Definition Reference Source 

Discharge 
Pressure 

- the maximum pressure actually built up in the 
tank when it is being discharged under 
pressure 

ADR [1] ADR [1] 

A.10     Autofrettage Pressure 
 

Term Symbol Definition Reference Source 

Autofrettage 
Pressure 

- pressure to which a metal lined composite 
pressure vessel is taken, prior to the test 
pressure cycle, in order to yield the liner, and 
therefore establish a compressive stress in 
the liner at zero pressure 

ISO/TR 
13086-1 [26] 

TC58 

 

 

 

 

 

 

 
 

 

DISCLAIMER 

All technical publications of EIGA or under EIGA’s name, including Codes of practice, Safety procedures and any other technical 
information contained in such publications were obtained from sources believed to be reliable and are based on technical information 
and experience currently available from members of EIGA and others at the date of their issuance. 

While EIGA recommends reference to or use of its publications by its members, such reference to or use of EIGA’s publications by its 
members or third parties are purely voluntary and not binding.  Therefore, EIGA or its members make no guarantee of the results and 
assume no liability or responsibility in connection with the reference to or use of information or suggestions contained in EIGA’s 
publications. 

EIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or improper use of any 
information or suggestions contained in EIGA’s publications by any person or entity (including EIGA members) and EIGA expressly 
disclaims any liability in connection thereto. 

EIGA’s publications are subject to periodic review and users are cautioned to obtain the latest edition. 
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