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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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1 Introduction 

This publication provides recommendations for pressure protection devices for static cryogenic 
vacuum insulated storage tanks used in the industrial gas industry. The principles of protection are 
identified, and the requirements of the protection devices are defined. A variety of devices are 
available to meet these requirements and each of these is considered from the point of view of design, 
construction, installation and periodic inspection and testing. 

National legislation and practices currently vary considerably between European countries. The 
Pressure Equipment Directive 2014/68/EU1 [1] and harmonised European Standards for example EN 
13458 - 1 Cryogenic Vessels – Static vacuum insulated vessels fundamental requirements [2] provide 
recommendations for the pressure protection of cryogenic storage tank systems. EN 13458-3 
Cryogenic vessels. Static vacuum insulated vessels. Operational requirements [3] also details 
operational requirements including inspection periodicities that provides a standardised approach. 

National regulations can replace the relevant parts of this publication where they exist and are more 
stringent. 

The study of reliability data and current practices relating to pressure protection devices in cryogenic 
pressure systems, and the preparation of recommendations, arose from experience in applying 
available pressure protection devices for cryogenic duty. Therefore, recommendations are made for 
the design, construction, installation, periodic inspection and testing of the pressure protection devices 
fitted to vessels and piping for the storage of atmospheric gases. This excludes vessels and 
equipment for the production and transport of atmospheric gases, although it may be used as a guide 
for those devices.  

2 Scope and Purpose 

2.1 Scope 

This publication provides guidance for pressure protection devices for static cryogenic vacuum 
insulated storage tanks.  

It may also be used as a guide for non-vacuum insulated storage tanks, for example for the carbon 
dioxide and other cryogenic liquids including helium. Specific operating conditions such as 
temperatures and material compatibility shall be considered. 

Flat bottom tanks used for bulk storage of cryogenic gases at air separation plants are excluded from 
this publication. 

NOTE  For protection against overfilling of storage tank see EIGA Doc 151 Prevention of Excessive Pressure 
During Filling of Cryogenic Vessels. [4] 

2.2 Purpose 

To provide guidance on the pressure protection for static cryogenic vacuum insulated storage tanks. 
against abnormal conditions. The protection against over pressure has two purposes: 

• Reducing the risk to personnel; and 

• Ensuring integrity of equipment. 

3 Definitions 

For the purpose of this publication the following definitions apply. 

                                                      
1 References are shown by bracketed numbers and are listed in order of appearance in the reference section 
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3.1  Publication terminology 

3.1.1 Shall 

Indicates that the procedure is mandatory; it is used wherever the criterion for conformance to specific 
recommendations allows no deviation. 

3.1.2 Should 

Indicates that a procedure is recommended. 

3.1.3 May 

Indicates that the procedure is optional. 

3.1.4 Will 

Will is used only to indicate the future, not a degree of requirement. 

3.1.5 Can 

Indicates a possibility or ability. 

3.2 Technical definitions 

3.2.1 Calculated pressure 

Maximum pressure the equipment will be exposed to and includes additional factors for example, 
temperature, fatigue and liquid head, as well as the maximum stresses permitted during both 
operation and testing. 

NOTE The calculated pressure shall not be less than the maximum allowable pressure PS. In the case of EN 
13458-3 [3], liquid head pressure not exceeding 5% of the maximum allowable pressure PS may be discounted 

3.2.2 Leak test pressure 

Pressure to which the equipment is subjected when a leak test is made separately from the strength 
test. The value is defined by the constructor’s own rules, by a code or any other regulation 

3.2.3 Maximum allowable pressure PS 

Gauge pressure as defined by the manufacturer and used in the formulae for calculating the pressure 
containing parts. This definition is compatible with that used in Directive 2014/68/EU [1]. 

NOTE This is the same as maximum allowable working pressure (MAWP). 

3.2.4 Pressure 

Bar shall indicate gauge pressure. 

3.2.5 Pressure system 

Any group of components designed to a common pressure and protected by the same pressure 
protection system. 

3.2.6 Strength test pressure 

Pressure to which the equipment is subjected for testing at the time of manufacture and/or before 
going into service. 
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3.2.7 Operating pressure 

Pressure at which the equipment normally operates. 

3.2.8 Working temperature range 

Temperature range at which the equipment normally operates. 

4 Type of pressure protection devices 

4.1 General 

Commonly used pressure protection devices are described below. The selection of a device for a 
particular duty depends on a number of parameters, but the following shall be considered. 

Each device shall be sized in accordance with EN ISO 21013-3 Cryogenic vessels -- Pressure-relief 
accessories for cryogenic service -- Part 3: Sizing and capacity determination [5]. 

NOTE Additional protection devices could be required to account for all over pressure scenarios, for example, 
overpressure during filling of the vessel. EIGA Doc 151 details the methods that can be used to prevent the over 
pressurisation of both transportable and static cryogenic pressure vessels during filling., [4]. 

The pressure drop in piping to and from the device shall be low enough to ensure accurate and stable 
operation. Permissible pressure drops are stated in the relevant ISO standard. 

The device shall be mounted in the orientation intended by the manufacturer and be supported to 
resist the exhaust thrust when the device operates. 

The device shall be protected from external factors that could cause damage or impair operation. 

NOTE For terminology relating to safety valves, see ISO 4126 Safety devices for protection against excessive 
pressure -- Part 1: Safety valves [6] 

4.2 Relief valves (spring loaded) 

This section provides a summary of requirements, components, and features of a relief valve. A 
typical relief valve is shown in Figure 1. 
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