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PREFACE

As part of a program of harmonization of industry standards, the Compressed Gas Association (CGA) has pub-
lished CGA G-4.7, Stationary, Electric-Motor-Driven, Centrifugal Liquid Oxygen Pumps, jointly produced by mem-
bers of the International Harmonization Council.

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

PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable a: 1 is based on
technical information and experience currently available from members of the Compressed Cas Assuciation, Inc.
and others. However, the Association or its members, jointly or severally, make no guarante» of the results and
assume no liability or responsibility in connection with the information or suggestions hei =in cu. tained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety proce dure xr m<thod, precaution,
equipment or device is contained within, or that abnormal or unusual circumstanzc= mo: not warrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to bt in the latest edition. The Association
invites comments and suggestions for consideration. In connection with, suuii review, any such comments or
suggestions will be fully reviewed by the Association after giving th: party, upon request, a reasonable oppor-
tunity to be heard. Proposed changes may be submitted via the liiteri =t 4t our web site, www.cganet.com.

This document should not be confused with federal, state, riuvincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Ass jciation recommends reference to or use of this
document by government agencies and others, this document s purely voluntary and not binding unless adopted
by reference in regulations.

A listing of all publications, audiovisual prograri.=. ateyy and technical bulletins, and safety posters is available
via the Internet at our website at www.cgane.c..m. i or more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.c “im.

Work Item 19-026
Atmospheric Gases and Equipment Committee

NOTE—Technical changes from th~ previous edition are underlined.
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1 Introduction

Like many current processes, pumping liquid oxygen is accompanied by some degree of hazard that needs to
be recognized and addressed. The hazards include liquid under pressure, cryogenic temperatures, volume and
pressure increases due to vaporization, and the ability of oxygen to aid ignition and accelerate combustion. An
incident can result in: (1) burning through a pump casing or adjacent piping, releasing a powerful jet of liquid or
gas with entrained molten metal, and metal oxides; or (2) the rupturing of motor housings, beltboxes, or gear-
boxes with explosive force throwing metal fragments like shrapnel. Either can be fatal to unprotected personnel
and can damage adjacent equipment. The consequences of these incidents can extend to 100 ft (30.5 m) or
greater.

To address these hazards, this publication has been prepared by a group of experts in centrifugal ligt'4 0..:/gen
pumping systems, representing oxygen producers and oxygen equipment manufacturers, and is based ¢ tech-
nical information and experience currently available. Current industrial experience involves pump_ins ‘alladons
where the liquid oxygen concentration is 95 mol % or greater at maximum operating pressures ~7 ap “ro umately
1740 psi (120 bar) and 600 kW electric motor output.

To the extent that they exist, national laws supersede the suggested practices listed in this p iblication. It should
not be assumed that every local standard, test, safety procedure, or method is containcd in . >se recommenda-
tions or that abnormal or unusual circumstances may not warrant additional requirer~ents or p ocedures.

2 Scope and purpose

This publication is written as a reference when specifying stationary, €.>ct ic-motor-driven, centrifugal liquid ox-
ygen pump designs and installations, and is a guide for the operation an.' maintenance of this equipment. This
publication is based on experience in manufacturing and operating these pumps and it is applicable to those
pumps operating on liquids containing greater than 95% oxyg=n.

It is not intended to cover other types of pumps such as rericroccting or vehicle mounted. While many parts of
this publication can be used as the basis for those other type = of | umps, it is not written considering all the special
features of those designs. In addition, it does not attempt to inciude design and installation criteria for all cryogenic
pumps but focuses on those specifically related to o:'ygen safety.

Unless a specific risk assessment allows devictio,s, .ne user shall follow the requirements of this publication
when specifying pumping equipment for oxyye x-ei. iched liquid mediums with oxygen concentrations between
23.5 mol % and 95 mol %.

Some of the practices presented represe nt cunservative compromise and not all situations are covered. The user
is cautioned that this publication is-nou o lesign handbook and does not eliminate the need for competent engi-
neering judgment and interpretat or. It does not purport to address all the safety problems or hazards associated
with liquid oxygen pump use..l.is . ~<esponsibility of the user of this publication to consult with qualified technical
personnel, to establish aprrop.iate safety and health practices, and to determine the applicability of regulatory
limitations.

The purpose of thi= publica.’an is to furnish qualified technical personnel with technical information to use in
designing new licuid «xygen pump installations. It provides considerations that will enhance safe and reliable
operation of lig id cxygen pumps.

The inform xtion contained in this publication may also benefit existing installations or those in the project phase.
How ~ver; =t me of the requirements and recommendations in this publication may not always be practical or
apriicahle wi h regards to the design and configuration of existing liquid oxygen pump systems. Requirements
ana ecoinmendations related to operations and maintenance should be considered.
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