CGA

Compressed Gas Association
The Standard For Safety Since 1913

CGA G-6.3—2013

CARBON DIOXIDE
CYLINDER FILLING AND
HANDLING PROCEDURES

FOURTH EDITION




PAGEii COMPRESSED GAS ASSOCIATION, INC. CGA G-6.3—2013

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 meth-
od, 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 Associa-
tion invites comments and suggestions for consideration. In connection with such review, any such comments
or suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable op-
portunity to be heard. Proposed changes may be submitted via the Internet at our website, www.cganet.com.

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

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 06-044
Carbon Dioxide Committee

NOTE—Technical changes from the previous edition are underlined.

FOURTH EDITION: 2013
THIRD EDITION: 2002
SECOND EDITION: 1995
FIRST EDITION: 1978
© 2013 The Compressed Gas Association, Inc. All rights reserved.
All materials contained in this work are protected by United States and international copyright laws. No part of this work may be re-
produced 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
permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 8484 Westpark Drive,
Suite 220, McLean, VA 22102. You may not alter or remove any trademark, copyright or other notice from this work.



CGA G-6.3—2013 COMPRESSED GAS ASSOCIATION, INC. PAGE iii

Contents Page
S 1 oo [ ex 1] o FO TP PPPP 1
1.1 PUIDOSE ..t oottt e e e e oo bbb ettt e e e e e o bbb et et e e e e e e bbb et e et e e e nnnreteeeeeeaannnes 1
LI 1ot o] oL YRRt 1
2 DEfINILIONS ...t h e e bt e e e e e e e e e e e nr e e e anree s 1
3 Physiology Of CarbON IOXIAE.......cciiiiiiiiiiiiiiie et e e s s s e e e e e e s s bbb be e e e e e s nnnraeeeeeeeeaan 2
K T =TT | OSSPSR 2
3.2  Physiological effects of carbon dioXide...........ouiuiiiiiiiie e 3
3.3  Physical effects of overexposure to carbon dioXide...........ccocuiiiiiiiiiiiiiiieie e 3
K R To [U] =1 (o VA= ¢= ] T = o PRSPPI 3
BT S T ) =Yy o] = To= 11 o] o SRR 3
3.6 ReSCUE aNd fIrSt @id.......ooeiiiiieei et e e e e e e e e e ennn e e e eneeas 4
S T o T Yo g = 14 [ USSR 4
g N €T 1= - USRS 4
V2572 O 1§ VA (o7=N o[ Yo (4] g o [ o] g o] 8o o o [P UPRRRN 4
4.3  Low temperature effects on MaterialS ...........coouiiiiiiii i 4
L I - To] o =T N 1o [ ][ B PO PR PPTPPPPPPRN 4
4.5 PeErsSONNEl OVEIEXPOSUIE. ......uuiiiiiieiiiiititt et e e e e ettt et e e e e s e bbbttt e e e e s s e a bt ee e et e e e s e aasbbeeeeaeeeeaannsaneeeeeeeeennnnnnes 5
5 CYliNAEr FEGUIATIONS ...ttt bt a et e bt e bt eh e e sae e et e nn e nar e e e n e e enee s 5
STt B @3/ 10 To (=T o] (=TT U ] U SPPPRP 5
5.2 Materials of CONSIIUCHION........cooiii et 5
5.3  Regulatory aUthOrZatION. ........oo it a e 5
5.4 Hydrostatic teSHNG ... eeiieie e e 6
ST T | - o {1 T PR PRPR 6
TG T (o 18 =11 o= o) o USSR 7
LSRN 3 V] [Ta T [T 7= 1Y PSP 8
6.1 StanNdard fill VAIVE ...t e e e e e e e e e e e e anneeeeanns 8
6.2 Fire extinguishing CYlINAEr VAIVES............coooiiiiiie e 8
6.3  Residual pressure ValVe ... 9
7 Cylinder iNSPECtioN @Nd FELEST.......cii i e e e s st e e e e e s s e bbbt e e e e e e e e aeeeaeaeaaan 9
T 1= 1T | OSSPSR 9
7.2 EXEEIrNal INSPECLION . ...ttt et e e e e e et e et e e e e e s s n bbb e e e e e e e nnnnneeeeeeeean 10
7.3  Hammer test (steel CyliNAErs ONIY) ......cc.ooiiiiiiiie e 12
7.4  INternal INSPECLION ... 12
A T o 1Yo [0 ] €= L1 o = (=) S SRR 13
7.6  Disposing of condemned or unserviceable CYlINAErS ...........cooi i 13
8  Typical cylinder filliNg SYSIEM ..ottt ettt e e et e e e et e e enee e e e e neeeeeanneeeean 14
S T 7= 1Y - | SRRSO 14
8.2  SYSIEM COMPONENTS .....eiiiiiii i e e e e e s st e e e e e s s s a bbb e e e e e e e s aanneeeeeeeeennn 14
LS T | =1 = oo USRS 15
8.4 Filling liMits fOr CYNNAENS. .......oo oottt e et e e e s enee e e e enee e e e enneeeeanns 15
ST © =Y - (o o R SURRR 16
9 Cylinder filiNG PrOCEAUIE ...ttt ettt ee et e bt ab et sa e st e et e e st e e aneeennneene 18
9.1 | TTa o I o] e Yo =T [ ] U PPRPRN 18
9.2  Summary of proper procedures for filling carbon dioxide cylinders...........ccccccooviiiiiieie i, 20
10 Cylinder storage, handling, Shipping, AN USE ........ccccuiiiiiiii e e e e rre e e e e e ennnes 21
L0 TRt S (o] o = SR 21
L2 o =T To 1o T OO U PP UPRPPRI 21
TR T a1 o] o] 1T TR PSRRI 21

T0.4  USE oottt R e e e et E et e e e st e e ne e e a e e s r e e e nee s 21



PAGE iv COMPRESSED GAS ASSOCIATION, INC. CGA G-6.3—2013

11 Labeling and placarding regUIAtIONS..........cc.uuiiiiiee e s e e e e e e st e e e e e e s s snreneeeeeeeennnnes 22
P B =T U1 =1 i (o o - TP PP OUPPPPPRIIN 22
L I 1= o= [ o OO PRSP UPPUPPPR 22
L I =T (o - T OO SO PRSP PP UPTOPPR 24
LS a1 o] o) 1T T o F= =] = PP PERRR 25
T3 REFEIEICES ...ttt e et e oo h et e e o bt e e o bt e s as bt e e e b e e e e e ane e e e enreeeeaae 25
Tables
Table 1—Typical dimensions and capacities of carbon dioxide cylinders..........cccceeeeviciiiiiiii e, 6
Table 2—Cylinder filing ChECKIIST..........oii et e e e e e e e e e e e e e e eneeas 20
Figures
1o 1] T B @ T g o [ = =T o] o T [ PR PPPRT 7
Figure 2—Carbon dioxide cylinder valve and typical pressure relief deviCes .........cccccoeviiiiiieee e 8
Figure 3—Quick opening cylinder valve for fire suppression system in closed position with locking device
=T gL T= o T=To OO P PR P U PP OPPPPTROPPIN 9
Figure 4—Quick opening cylinder valve for fire suppression system with locking device disengaged
E= Lo A= 1Yo o =Y o USSR 9
Figure 5—Corrosion at the bottom of a condemned carbon dioxide cylinder ............ccccoi i, 13
Figure 6—Sidewall corrosion of a condemned carbon dioxide CYliNder.............ccocveiiiiiiiiiiiiiiii e 13
Figure 7—Approximate pressure in carbon dioxide cylinders filled to indicated densities at selected
L0 0] 01T = L (U= SRR 15
Figure 8—Typical carbon dioxide cylinder filling system schematic.............cccoiiiiiii i, 16
Figure 9—Typical cylinder inverting rack for a 50 Ib gas CYliNAer ...........ccociiiiiiiiiiii e 19
Figure 10—Typical Canadian WHMIS [@DEL...............uuiiiiiiii e e e 22
Figure 11—CGA basiC Marking SYSIEIM .......uiiiiiiiiiiiiiiee e e e e e st e e e e e e s s st e e e e e e essnnnaeeeeaeeeaas 23
Figure 12—Typical Canadian shipping label......... ..o e e e e 23
Figure 13—Recommended precautionary [abel information ... 24

Figure 14—Nonflammable gas PlaCards...........oouiuiiiiiii e e e e e e e e e s 25



CGA G-6.3—2013 COMPRESSED GAS ASSOCIATION, INC. PAGE 1

1 Introduction

This publication is one of a series compiled by the Compressed Gas Association, Inc., to satisfy the demand for
information on the production, handling, storage, transportation, and use of compressed and liquefied gases,
cryogenic liquids and related products.

1.1 Purpose

The primary purpose of this publication is to provide information to personnel engaged in handling, filling, and
transporting carbon dioxide cylinders.

1.2 Scope

The scope of this publication includes the inspection, filling, handling, labeling, and shipping of uninsulated car-
bon dioxide cylinders, and the preparation of shipping papers.

The filling procedure outlined in 8.5 may not apply to DOT 39 uninsulated cylinders.

Filling of carbon dioxide USP cylinders for medical use requires the use of product that meets CGA quality veri-
fication level E purity as listed in CGA G-6.2, Commodity Specification for Carbon Dioxide, and may require ad-
ditional procedures and verification [1]."

2 Definitions
For the purposes of this publication, the definitions apply.

2.1 Authorized retester
Facility that is registered with and approved by the U.S. Department of Transportation (DOT) and/or Transport
Canada (TC) for the requalification of cylinders or containers

2.2 Bar
Metric unit of pressure. 1 bar = 100 kPa.?

NOTE—1 bar is equal to approximately 14.5 psi. To convert psi to bar, multiply by 0.06895.

2.3 Blow-down valve
Valve used to depressurize lines or systems.

2.4 Capacity
Maximum weight of carbon dioxide a container will hold when filled to the proper level.

25 Condemned cylinder
Cylinder that is no longer fit for service.

2.6 Container
Insulated pressure vessel, which is American Society of Mechanical Engineers (ASME) coded for the storage
of carbon dioxide.

2.7 Cylinder
Uninsulated cylindrically shaped, pressure-containing device with a water capacity not greater than
454 L (119 gal) as defined by DOT or TC [3, 4].

NOTE—Carbon dioxide cylinders must have a minimum rated service pressure of 1800 psig (12 410 kPa). For the purpose
of this document, cylinder and carbon dioxide cylinder are used interchangeably.

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

2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure or (kPa, differential) for dif-
ferential pressure. All kPa values are rounded off per CGA P-11, Metric Practice Guide for the Compressed Gas Industry [2].



