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PREVENTION OF EXCESSIVE
PRESSURE DURING FILLING OF
CRYOGENIC VESSELS

As part of a programme of harmonisation of industry standards, the European Industrial Gases Association
(EIGA), publication, Prevention of Excessive Pressure during Filling of Cryogenic Vessels, has been used as the
basis of an internationally harmonised gas association’s publication on this subject.

This publication is intended as an international harmonised standard for the worldwide use and application of all
members of the Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European
Industrial Gases Association (EIGA), and Japan Industrial and Medical Gases Association (JIMGA). Each
association’s technical content is identical, except for regional regulatory requirements and minor changes in
formatting and spelling.

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.

© EIGA grants permission to reproduce this publication provided the Association is acknowledged as the source
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1 Introduction

This publication details the methods that can be used to prevent the over-pressurisation of both
transportable and static pressure vessels during filling.

2 Scope and purpose
2.1 Scope

This publication is intended to provide guidance to the filler/owner of either transportable or static
cryogenic tanks, detailing the systems and procedures that can be used to prevent them being over
pressurized during filling (i.e., causing a catastrophic failure by excessive pressure). Vessels for which
the upper pressure limit (UPL) cannot be exceeded by the maximum allowable pump feed pressure
(MAPFP) do not require any additional protection.

This publication is intended to address the issue of transportable or static cryogenic tanks greater than
1000 L (264 gal) water capacity for liquefied cryogenic gases and refrigerated liquids such as nitrous
oxide and carbon dioxide. This publication should also be used for receiving vessels under 1000 L (264
gal) that are not designed for transport when full. This publication can also be used as guidance for
other products and other transfer systems. It does not consider the hazardous nature of any product
release, only the prevention of a failure of the tank due to pressure. This does not apply to cryogenic
tanks with flat bottoms. For flat bottomed cryogenic tanks, refer to EIGA Doc 127, Bulk Liquid Oxygen,
Nitrogen and Argon Storage Systems at Production Sites [1]."

Protective measures that prevent the over-pressurisation of receiving vessels in service (for example,
by failure of the vacuum, pressure raising, flame engulfment, etc.) are detailed in other codes and
standards, and are not considered further here.

2.2 Purpose

In 1996, a serious incident focused the attention of the gas industry on the fact that a cryogenic storage
tank can be pressurized greater than its bursting pressure during filling. If a high pressure or high flow
pump is used to fill a low pressure tank and if the safety measures are not appropriate or do not work,
then an unsafe situation can arise.

This was the first significant incident of this type in an industry that has operated safely and reliably with
an estimated several million filling operations carried out per year. However, due to technical
developments in pumping equipment (increasing delivery pressures and flow rates), the safety margin
the tanks have against failure can be reduced unless the protective measures against such an event
occurring have not been upgraded simultaneously.

It is an essential management task to systematically control any changes to product transfer systems
to ensure that the integrity of the tanks being filled is not jeopardized.

Pressure vessels are used in the distribution and site storage of cryogenic liquids on customer sites.
This includes those involved in the transport of cryogenic fluids (transportable pressure vessels) such
as road tankers, rail tank cars transferring product from the production facility to the customers site, and
those on the customer site itself (static pressure vessels) that provide on-site storage for the cryogenic
fluids.

The primary means of controlling vessel pressure during an operator attended fill is by a trained and
qualified operator, making it a manually controlled process. The case for the over pressurization
scenario during operator attended filling is often outside the pressure vessel design code for sizing of
pressure relief devices.

1 References are shown in bracketed numbers and are listed in order of appearance in the reference section.
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