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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc.
and others. However, the Association or its members, jointly or severally, make no guarantee of the results and
assume no liability or responsibility in connection with the information or suggestions herein contained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety procedure or method, precaution,
equipment or device is contained within, or that abnormal or unusual circumstances may not warrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Associaticn
invites comments and suggestions for consideration. In connection with such review, any such comn:ents or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonax 'e ¢ oor-
tunity to be heard. Proposed changes may be submitted via the Internet at our web site, www.cganet co. ~.

This document should not be confused with federal, state, provincial, or municipal specificatio, < or ~egiuations;
insurance requirements; or national safety codes. While the Association recommends reference . or use of this
document by government agencies and others, this document is purely voluntary and not birding uniess adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and' sat ty pr.sters is available
via the Internet at our website at www.cganet.com. For more information contact-C5A ~* Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.
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NOTE—Appendices A, B, C, D, E, F, G and H (Informative) and are [or infc :-mation only.

NOTE—No technical information has been changed from the 201 ediuon. This reaffirmed edition may include
minor editorial changes.
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+ ! materials contained in this work are protected by United States and international copyright laws. No part of this work may be
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any information
storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for
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Way, Suite 103, Chantilly VA 20151. You may not alter or remove any trademark, copyright or other notice from this work.


https://www.stdhive.com/standards/cga-m-141-r2019-pdf/

CGA M-14.1—2013 COMPRESSED GAS ASSOCIATION, INC. PAGE iii

Contents Page
S 11 e To [ e 110 o HO TP PP 1
s Yoo o 1= Y 1
BT 0 [ o To 1T Y PPRPPPPPRPPRIR 1
O (oo o [Tty o] 1 o] o ISP UERR 1
5  RISK @SSESSMENT SUMMIAIY ......oiiiiiiiiiiiiiiit et e ettt e e e e e e e bbbt e e e e e e e s s a bbb e e e e e e e s s aaabbbeeeeeeeaannnnnneeeeeeans 1
(ST (=1 g Te e [o] (o e | OO P PP PPR T P 2
7 Procedure verifiCation PRASE .........oooi it e e e e e e e e e e e e 2
% T I - 111l o =T o = = 4o o <R S SRR 2
7.2 ASSUMPLIONS ...ttt ettt e e e e e e b et e e e e e e s s b beeee e e e e e snnnec . ¥ S 3
8 ProtoCol dOCUMENTALION. ... ....iiiiiii ettt s s e e e e et e e e s 3
9 ProtoCol XECULION SUMMIAIY .....oviiieiiiiiiiiiiieee e e eeeiiieee e e e e e ssetaeeeeeeeessnnnaaeeeeeesssnnnsenees Deesnnnnseeeeesssnsssneeeeeeannn 3
9.1 Protocol JUSHTICAtION. ......cciiiiiiii e e e e 3
9.2 RESUIS. .. e e e eas e e 4
S R TR 7o o o1 1] T o L BRSO 4
TO REFEIEINCES ...ttt e e e bt etat et e e s sttt e e e b et e e e aee e e e e ne e e e e e e e e e s 5
Tables
Table 1—Oxygen trailer purge (analysis in PErCeNt OXYGEN) ......ii it eaeeeee s 4
Table 2—Nitrogen trailer purge (analysis iN PPM OXYGEN) ... i oniiiirei e e et e e e e e saee e e e eeeee e e e eeeeeeaneeeeas 4
Appendices
Appendix A—FMEA Risk Assessment (Informative) e 6
Appendix B—Hazard analysis and critical contrci.ncint (HACCP) (Informative).........oooeiiieeeieiiiiiiieeec s 11
Appendix C—Protocol for low pressure liqui's pl.rge oxygen (Informative) ..o 12
Appendix D—Protocol for low pressure linuic ourge nitrogen (Informative) ..........ooveviiiiiiiiiieee e 16
Appendix E—Protocol for low pressure qjas>ous purge oxygen (INformative)..........ccceovveiiiinieenieeniec e 20
Appendix F—Protocol for low pressure ¢aseous purge nitrogen (Informative)..........cooeecvieiieii i 24
Appendix G—Protocol for high prés. ure yaseous purge oxygen (Informative) ..........ccocvvviiiiiiincniciecn 28

Appendix H—Protocol for high p. =5su e gaseous purge nitrogen (Informative)...........ccccvvvveeeiiiiiiiiceee s 32


https://www.stdhive.com/standards/cga-m-141-r2019-pdf/

CGA M-14.1—2013 COMPRESSED GAS ASSOCIATION, INC. PAGE 1

1 Introduction

This publication describes the compressed gas industry’s standard operating procedures for changing grade of
bulk liquid oxygen and bulk liquid nitrogen trailers from nonmedical service to medical service. The intent of this
publication is to validate that the procedure, as defined in CGA M-14, Guideline for Bulk Liquid Oxygen and Bulk
Liquid Nitrogen Trailer Change of Grade, adequately changes the grade of product to ensure that the trailers are
suitable to receive medical grade product [1]."

2 Scope

The scope of this publication is the qualification of the change of grade (COG) process, which involves the con-
version of a nonmedical cryogenic transport trailer to medical-grade. This includes converting trailers “on.

¢ nonmedical oxygen to oxygen, USP; and
e nonmedical nitrogen to nitrogen, NF.

This publication is limited to a COG using the purge methods identified in CGA M-14, wt 2re the nonmedical
grade product is replaced by a medical grade product [1].

This publication does not apply to trailers that undergo a change of service from one »roc «ct to another product
such as oxygen to nitrogen, nitrogen to oxygen, etc.

The medical liquid products included within the scope of this validation are oxyger., USP and nitrogen, NF.
3 Purpose

The purpose of this publication is to set forth the methodolog:/, whict.»*il be used to show the effectiveness of
the COG for a liquid trailer from nonmedical grade product to a . ~ea.al grade product.

4 Process description

The process of preparing a trailer for medical liquid se vice.involves the removal of the residual nonmedical grade
product from the trailer and replacing it with a me i~z grade product. This validation process will demonstrate
that a trailer, which the firms consider liquid emctv when properly purged with medical liquid/gas can meet the
firm’s medical product release specifications. Tiis process involves the cyclical purging of the trailer using med-
ical liquid/gas to replace the nonmedical qrac = rroduct.

A risk assessment was conducted to.identify the critical components of the COG process. The test protocols in
this validation study were develoye.' to wocument that the controls, which are in place are adequate to assure
that the COG process performs « < int:nded for replacing the nonmedical grade product from the trailer and that
no unexpected results will occur.

5 Risk assessmunt ;ummary

The risk assessmznu as conaucted by members of the Compressed Gas Association (CGA) showed that there
were seven steps ‘hat nad a risk index of 6 or higher that needed further evaluation:

e inadecuate venting—operator error;

e \alve i ezing;

° varn trailer;

+ equipment failure—safety or rupture disk failure;

¢ not following procedure—residual product still in trailer;

' References are shown by bracketed numbers and are listed in order of appearance in the references section.
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