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Introduction

The follo

experien¢e. Some precautions are also applicable to gas manufacturers and distributorsDIt
that every applicable safety precaution or regulation is contained herein.

Gas cylin

Users of
inherent

NOTE —
Standard.

ving guidelines are for the guidance of users, fillers or shippers of gas cylinders

National regulations take precedence.

and are based ur
shewdsooted

ders are constructed, maintained and used in accordance with applicable’regulatigns and are safe fo
purposesg for which they are intended. Accidents occurring during the transportation, handli
of these ¢ylinders can generally be traced to failure to follow the guidelines sét forth in this In

ng, usage and stor
fernational Standar

compressed gases, permanent, liquefied or dissolved, should become familiar with the properties -
nazards of the products they use. Valuable information pertaining to each specific gas is contained wit
its produgt labelling and safety data sheet.

Regulations and practice for LPG (Liquid Petroleum Gas) may differ in some small aspectg from this Internation
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Gas cylinders — Safe handling

1 Scops
This Inte
permane
water cay
2 Norm
The follo
Internatio
revision,
possibility
registers
ISO 32:1
ISO 5145
ISO 7225
ISO/TR 7]

ISO 1015
selection

ISO 102§
ISO 1029

ISO 1046

rnational Standard specifies requirements for safe handling, use and~/storage

ht, liquefied or dissolved compressed gases. This standard applies te gas cylinder
acity.

ative References

ving standards contain provisions which, through refefence in this text, constitu

nal Standard. At the time of publication, the editions indicated were valid. All star
and parties to agreements based on this International Standard are encoura
of applying the most recent editions of the standards listed below. Members of If

of currently valid International Standards.

D77Gas cylinders for medical use — Marking for identification of content

:1990Cylinder valve outlets for gases and gas mixtures — Selection and dimension

:1994Gas cylinders — Precautionary labels

170:1988Yyalve outlets for-gas cylinders — List of provisions which are standardizeg

6:1996Gases and gas,mixtures — Determine limitation of the fire potential and oxid
of cylinder valve gutlets

6:1996Gas ecylinders — Terminology
8:1995etermination of the toxicity of gas or gas mixtures

3:1993Cylinders for permanent gases — Inspection at time of filling

of gas cylinders
5izes from 0,51 1t0 1

fe provisions of thi
dards are subject
ped to investigate
FC and ISO mainta

ng

or.in use

zing ability for the

ISO 11113:1995Cylinders for liquefied gases (excluding acetylene and LPG) — Inspection at time af filling

ISO 11117:-1), Gas cylinders — Valve protection caps and valve guards for industrial and medical gas

cylinders

— Design, construction and tests

ISO 11372:1995Cylinders for dissolved acetylene — Inspection at the time of filling

ISO 13338:1995Determination of the tissue corrosiveness of a gas or gas mixture

1) To be published.
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3 Definitions
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For the purposes of this International Standard, the following definitions, as well as those given in 1ISO 10286

apply.

3.1 gas manufacturerAnyone who produces compressed gas and/or fills transportable gas cylinders.

3.2 handling:Moving, connecting or disconnecting a gas cylinder under normal conditions of use.

3.3 manifold: A gas distribution system which transfers product through multiple outlets/inlets from/to gas

cylinders.

3.4 misuseé

 Utilizing a gas cylinder for a purpose other than that for which it was made, i.e.Crol

3.5 transfilling: The transfer of compressed gas from one cylinder to another.

4 Gas cyli
Gas cylinde
and ISO 11
5 Content

Cylinders o

nder filling

rs are filled in accordance with the relevant national regulations*and standards. IS
372 cover inspection of gas cylinders at the time of filling.

identification

internationgl regulations and standards. Content identification is applied before filling and ide

present dur

The primary

coded) by the gas supplier to permit recognition of the contents or hazard and to permit seg

readily in th
The user sk
do not bear
not be used
6 Safe har

6.1 Gener

Gas cylinde

ng the transportation, delivery to user andduring use.

and only accurate identifier of cylindercontent is the cylinder label. Cylinders may
eir handling operations. ISO 32 covers colour marking for medical gas cylinders.

all verify by reading the Jabel that the correct gas ordered by him has been suppl

a legible label to identify-the content or bear more than one label in contradictory
. They shall be returnedo the supplier unused. See ISO 7225.

dling requireiments

il

rs/shall be handled and used only by properly trained persons. The following ru

cylinders.

er, support, etc.

D 10463, ISO 1111

ffered for shipment shall have their contentsCidentified as prescribed by relevgnt national and/or

htification shall be

be painted (colour
regating them mor

ed. Cylinders whicl
identification shall

es apply to all gas

6.2 User responsibilities

The user is responsible for the safe use of the cylinder and its contents and for returning the cylinder to the ga
manufacturer or distributor in the same safe condition as it was received. The following precautions concerning the
cylinder and its accessories shall be observed by the user.

6.2.1 Cylinder maintenance.Maintenance of the cylinder and its accessories shall be performed only by

qualified pe

rsons authorized by the owner and as permitted by the national authorities.

6.2.2 Prescribed markings The user shall not remove or alter any of the markings on the cylinder. Only the

owner may

remove or alter any of the markings on a cylinder.
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6.2.3 Labels.The user shall not deface or remove the labels applied by the gas manufacturer to identify tf
cylinder contents. Users shall use only the cylinder label to identify contégess shall not repaint gas cylinders.

The user

shall not add markings or labels.

NOTE — Other means of product identification may be used by the gas manufacturer, such as indelible ink marking of ¢

mixture an

d analysis thereof.

6.2.4 Cylinder modifications.The user shall not modify, tamper with, obstruct, remove or repair any part of the
cylinder, including the pressure relief device and the cylinder valve, other accessories or a retest ring, if any.

6.2.5 Contamlnatlon Contamlnatlon can occur When forelgn substances or f|UIdS enter the cylinder through th

valve. If tf
gas supp

6.2.6 Mi
content r¢

6.2.7 El

When ga
earthing

6.2.8 Te

NEVER apply a flame or heat directly to any part of a gas eylinder or allow it to come

electrical
temperat

Cylinders
Cylinders

Gas cylin

gas mandfacturer prior to returning such cylinders.

NOTE —
properties

6.2.9 Le

doors to @ well ventilated areaand call the supplier for instructions.

NOTE —
“coffin” co

ier of details on the contamlnatlon

suse Gas cylinders shall not be used as rollers, supports or for any purpose oth
pceived (see 3.4).

bctrical circuits Cylinders SHALL NOT be placed where they become part of ar
5 cylinders are used in conjunction with electric welding, they shall-not be earthed
grounding). These precautions will prevent the cylinder from heing arc burned.

mperature limits.Gas cylinders SHALL NOT intentionallysbe exposed to temperat

y energized system. If ice or snow accumulate, ona cylinder or related accesg
Ire, or with water at a temperature not exceedih@-#lth permission of the supplier.

shall not be subjected to artificially created low temperatures without the appr

ders that have been exposed to fire shall not be shipped if they still contain compr

Special care should be taken with aluminum cylinders, because elevated temperature

aking cylinders.DO NOT USE A CYLINDER FOUND TO BE LEAKINGMove the cy

If the leaking-cylinder contains corrosive, toxic or very toxic gas consider emergency action
htainer for disposal (see 7.15).

6.2.10
notified

transport@tioh shall be called to the attention of the gas supplier before the return of the cylin

orrosion” damagelf a cylinder or valve is noticeably damaged or corroded, the gd
d-his instructions followed. Any other damage that might impair the safety of the ¢

gler and shall notify

br than to deliver tl

electrical circuit.
grounded) or used

Lres abo%€.65
in contact with ar
sories, thaw at ro

pval of the supplie

are designed for use under ambient conditions, normally the temperatures for desigtCare 590C.

essed gas. Consult

5 will alter mechanic

linder out-of-

by placing in a speci

s supplier shall be
ylinder during use ¢
der.

6.2.11 Discharging gasThe discharge of contents from any gas cylinder shall not be directed toward any persor
For corrosive, toxic or very toxic compressed gases such gases shall not be discharged directly to the atmospt
The user shall return the cylinders containing these materials to the producer or distributor for proper disposal.

NOTE —

Discharging gas can cause a variety of injuries to the body especially the eyes. In the event of a releases precaut
should be taken to prevent potentially hazardous accumulations, e.g., toxic, asphyixant, inflammable, etc.

6.2.12 Non-refillable cylindersNon-refillable cylinders shall not be refilled after use of original contents. After
usage such cylinders shall be disposed of in accordance with the cylinder manufacturer's recommendations

national r

egulations.
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6.2.13 Valve protection deviceCylinder valves shall normally be protected by a cap or a guard/shroud. The user

shall keep caps on cylinders at all times except when cylinders are connected to dispensing equipment. Replace tl
cap before returning to the manufacturer. Valve guards/shrouds shall not be removed by the user. For complet
description of valve protection devices see ISO 11117.

6.2.14 Valve outlet caps and/or plugsWhere valve outlet caps and/or plugs are provided by the cylinder
manufacturer, the user shall keep the device on the valve outlet at all times except when cylinders are connected
dispensing equipment.

Gas tight valve outlet caps and plugs are required by regulations for some harmful gases. When the valve outle
cap/plug is supplied, it shall be tightened securely, immediately after use.

6.2.15 HadeIing of cylinder.Users shall not roll or drag cylinders in the horizontal positign, ‘i

them. A su
securely hg
dropping or

Do not lift
ISO 11117.

Do not use
attachment

NOTES

1 Some sm
carry such cy

2 ltis recom

6.2.16 Transfilling. The user shall not transfer, gases from one cylinder to another cylinder,

system has
gas supplie

EXCEPTIO

7 Useofg
The followir
7.1 Conneg

Cylinder va

table hand truck, forklift truck or similar material handling device shall be,used
Id by the device, especially for large or heavy cylinders. Caution shall-be use
permitting cylinders to violently strike against each other or other surfaces.

cylinders having a water capacity over 12| by using the valve protection device

ropes, chains or slings to suspend cylinders unless the manufacturer has installg
b such as lugs. Suitable cradles, platforms or pallets to hold-the cylinders may be us

Aller cylinders are designed to have a carrying handlewhich also serves as the valve protec
linders by such handles/shrouds.

mended that personnel handling cylinders wear-safety shoes, gloves and safety glasses.

been designed to safely permit transfill and with authorization of the owner of the r
r, and if the local authority allowsit.

N: Never transfill acetyleng:from one cylinder into another cylinder.

AS
g rules apply,when withdrawing content from gas cylinders.
cting cylinders and withdrawing content

ve‘connections that do not fit shall not be forced. Threads on regulator connection

order to move
with the cylinder
d to guard agains

or magnets. See

bd appropriate liftin
ed for lifting.

tion devite. It is safe

except where the
bceiving cylinder or

s or other auxiliary

equipment

hall match the cylinder valve outlet. The valve outlet connection should confor

m to a recognized

standard. S

ee ISO/TR 7470 and ISO 5145.

7.2 Cylinder Valve

NOTE — For acetylene bundles, the cylinder valve many be opened during transport or storage.

Valve o

utlets shall be pointed away from all personnel when the valve is being opened.

Valves shall be closed during the shut-down procedures.
The cylinder valve shall be opened slowly.

The cylinder valve shall be kept closed at all times (charged or empty) except when the cylinder is in use.
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— Valves without hand wheels have wrenches (keys) provided and only those shall be used; that wrench (k

shall

remain on the valve while the cylinder is in use.

— For valves with hand wheels: wrenches, hammers, or other tools shall not be used to open or close the valve
— DO NOT APPLY EXCESSIVE FORCE TO OPERATE A CYLINDER VALVE.

— Torque wrenches designed for use with cylinder valves are acceptable, but shall be set to deliver only t
recommended torque.

— Contact the gas manufacturer if the valve is difficult to operate. Never lubricate cylinder valves.
— Automatically operated valves shall be operated in accordance with instructions.

7.3 Non-return valves

Gas cylin
backflow
traps to f
to ensure

7.4 Flan
Acetyleng
7.5 Man
Where g4
return va
pressures
7.6 Gas
Piping, re
compatib

when firs

Caution:
system ig

7.7 Res

ders SHALL not be attached directly to a process where the cylinder may(bhe
of other process material. Design of process equipment shall include the use of ng
revent back-flow. Non-return valves and/or traps shall be checked and maintained
proper operation.

ne arrestor

 cylinder manifolds shall be equipped with an appropriate flame arrestor.
ifolds

is cylinders are connected to a manifold, the manifold*and its related equipment, s

contaminated by t
n-return valves anc
on a regular schec

lich as regulators, 1

ves, etc. shall be of correct design for the produet(s) they are to contain at the appropriate temperatu

b and flows, and properly tested for leakage and pressure rating.

tight connections

gulators and other equipment shall be-gas-tight to prevent leakage. This can be co
e leak test solution, or an appropriate leak-detection instrument. Always leak test th

installed.

Do not tighten connectiens® or leaking fittings or attempt other repairs or servic
under pressure.

dual cylinder pressure

hfirmed by the use
e cylinder connecti

ng while the

The residual pressure-0f/a gas cylinder shall not be reduced below the operating pressure gf the system or bel

minimum
cylinder.
recomme

residual pressure in order to prevent the backflow of atmospheric air or other g
The cylinder valve shall be closed to retain a residual pressure. The minimu
nded-ranges from 0,5 bar to 2 bar gauge.

7.8 Ren

ontaminants into tl
m residual presstL

oving pressure requlator

Before a regulator is removed from a cylinder, the cylinder valve shall be closed and the regulator relieved of g

pressure.

7.9 Changing equipment service

Regulators, gauges, hoses and other equipment provided for use with a particular gas or group of gases, shal
be used on cylinders for gases having different chemical properties. Information can be obtained from the ¢
manufacturer concerning gas compatibility. As an example, only pressure regulating devices approved for use v
oxygen shall be used in oxygen service.


https://standardsiso.com/api/?name=7e58eb0fc297b78a161deef68168e6d0

ISO 11625:1998(E)

7.10 Ventilation

Gas cylinders shall be used only in ventilated areas.

7.11 Securing cylinders

Where appropriate, all gas cylinders in service at locations shall be secured to prevent falling.

7.12 Cleaning for oxidizer service

©1SO

It is important that equment used for oxygen and nitrous oxide be cleaned with oxygen compatlble materials free

from oils,
suitable for
shall be of &

7.13 Oxyg

The oxyger
25 % VIV).

concentrati

Where oxy
evacuated
removed frg

7.14 Suffo
Inert gases|

breathing a
19,5 % oxy

redscs cllIU UI.IIEI LUllldlllllldlILb l-\lly IIIdLEIIdI Ubeu III COltaclt Wllll lllgllly UXIUIL
this type of service. Valves, piping, fittings, regulators and other equipment used
L material and pressure rating compatible with oxygen.

En concentration in work areas

concentration in work areas, other than hyperbaric chambers, shall'not exceed
A detection and alarm system should be considered for detection of oxygg
DN increase.
jen concentration is found to exceed 25 % and an uncontrolled leak is present
from the area immediately. Where clothing has become saturated with oxygen,
m the oxygen source and from potential ignition soutces and the clothing removed.
cation by inert gases

may cause suffocation by displacing the;ambient oxygen necessary to sustain

ing gases shall be
in oxygen service

h volume fraction o
bn leakage or of
personnel shall b

personnel shall b

life. Self-containe

bparatus or airline masks shall be wornin areas containing an oxygen deficient ajmosphere (less the

jen). All gases except oxygen and compressed air are suffocating.

7.15 Haz

Some gas

these gase$ may present serious hazards to unprotected personnel. Before using a corrosive,
read the Igbel and safety data-sheet information associated with the specific gas. Perso
immediate ptorage area where,exposure to these gases could occur shall be instructed as
gases. Exppsure to these gases shall be kept as low as possible but in no case should con

exposure |

7.16 Emergency pfecaution and required equipment

Personal protettion equipment shall be made available to avoid contacting the skin or eyes o

ds due to corrosive, toxic or very,toxic gases

create additional hazards:other than those of fire, asphyxiation or oxygen enri

els established by national regulations.

thment. Exposure |
toxic or very toxic ¢
nel working in the
to the hazards of
Centrations exceed

inhaling any of the

corrosive, tpxic or very toxic gases. Areas where corrosive gases are stored or used shall be equipped wit

emergency showers and eyewash fountains. The capability for prompt emergency medical treatment, includinc
first aid, shall be provided.

Only trained and qualified personnel shall be allowed to handle, process or utilize corrosive and very toxic gases
Training shall include the associated hazards of the materials, necessary precautions, protective equipment ar

emergency

response procedures.
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8 Storage

Gas cylinders shall be stored according to hazard class. The following rules are for storage/handling of the ¢
cylinder.

8.1 Hazard classGases are classified based upon their chemical and physical hazards. Personnel using ga
shall have a thorough knowledge of their properties in order to maintain a safe, controlled operation. Annex A
ISO 5145:1990 gives an example of classifications. In all cases follow national regulations.

8.1.1 Gases may represent a hazard because they are:

abte

xiant (inerts)
oxidizing

Sive

flam
asph
highly
corro
toxic
very foxic

undef high pressure, e.g., greater than 100 bar

8.1.2 So
high pres
(see 8.1.

me gases may combine several of the above hazards. Fot.example, a cylinder of
sure with the flammable hazard; chlorine is at the same. time very toxic, corrosive

).

Age areas

ydrogen gas comb
and highly oxidizir

8.2 Stor

8.2.1 Sta
segregati
together
shall be
exceed 6
separatio
ignitable

rage areas shall be designed to accommodate the various gases required by the us

py the hazard class of the gas. Separate storage of full and empty cylinders shoulg
dry, well-ventilated and preferably./of fire-resistant construction. Storage area tg
5°C. Storage in subsurface locations should be avoided. Users must drautieer
n from combustibles as specified by national regulations. Cylinders shall not b
substances, such as petroleum products, or exposed to corrosive chemicals or

damage the containers and may cause the container valve protection caps to stick.

8.2.2 Th

e maximum quantity’of gases to be stored is specified by various national regulatig

specify safe distances for-Storage in restricted areas.

8.2.3 Cylinder storage-areas shall be posted with signs readily visible showing the hazard cl

gases to

pe stored~and with “NO SMOKING” signs where oxidizing or flammable gases are s

8.2.4 Cy
cuts or o

inders shall be stored in protected areas to prevent chemical attack or other mech

ber. Adequate spac

pn by partitioning in accordance with applicable codes, shall be provided so that cylinders can be grou

be provided. The
mperatures shall r
isadequate

2 stored near reac
fumes. Corrosion |

a)

-

ns. Some regulatio

ASS or the name of
fored.

pnical damage sucl

enabrasion on the surface of the cylinder. Cylinders shall not be stored in location

5 where heavy mov

objects may Strike or fail on them.

8.2.5 Cylinders are usually stored out of doors. However, to prevent corrosion, prolonged exposure to a damp
corrosive environment should be avoided. To reduce corrosion to the base, cylinders shall, where practical,
stored on paved surfaces, such as concrete or asphalt which has been sloped to prevent accumulation of water.

8.2.6 Cylinders, when stored, shall not obstruct exit routes or other areas normally used or intended for the s:
exit of people.

8.2.7 Where appropriate, all gas cylinders in storage at user locations shall be secured to prevent falling.
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8.3 Storag

e by hazard class
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The following are recommended procedures meant to enhance safety for storage of various hazard classes.

8.3.1 Gas

cylinders for flammable gases

Flammable gases shall not be stored near open flames, sources of heat, adjacent to oxidizers and non-explosi
proof electric systems, or near unearthed electrical equipment.

Fire extinguishers (of carbon dioxide or dry chemical types) shall be available for fire emergencies at storage

installations.

— “NO SMOKING” signs shall be posted around the storage area of buildings or at entrance(
rooms.

— A flameg shall not be used for detection of flammable gas leaks; either a flammable-g3
compat|ble leak detection solution shall be used.

Electric

Heating
shall bg

Storaged
Shower
LPG cy

NOTE — In
should imme
shut off imnf
personnel.

In the spec
abundantly
through exq
moments, t

Al equipment shall comply with the applicable electrical code, i.e., explosion proof, €

of storage areas shall be by steam, hot water or other indirect means. Direct heat
PROHIBITED.

areas, buildings and rooms shall be in compliance with applicable regulations.
s should be installed in the vicinity of the cylinders in use.
inders shall not be stored underground.

the event of an emergency situation involving a flammable gas, whether a gas leak, fire or
diately evacuate the area. No attempt should bexmade to extinguish burning gas if the flow
ediately. Rescue or other emergency response activities should only be attempted by

fic case of acetylene, care shall bétaken to protect oneself against possible cyli
spraying at a distance any acetylene cylinder which has become hot either due t
osure to a fire. Evacuate personnel and only stop spraying if, after having cease
ne cylinder remains moist.Then immerse it for 24 h in water prior to transportation.

Facilities utjlizing these gases jn_guantities exceeding the exempt amounts stipulated in ap

shall have

repared an emergency response plan defining procedures and outlining responsg

address emergency situationstinvolving flammable gases.

8.3.2 Gascylinders forhighly oxidizing gases

Highly oxidiging gases, including oxygen, are nonflammable gases, but in the presence of an i
fuel, they can-/support and vigorously accelerate combustion. Common highly oxidizing gase

fluorine an

) to special storage
s leak detector or

tc.
ng by flames or fire

explosion, personnel
of product cannot b
trained and qualified

nder explosion; the
D internal heating c
| spraying for a fev

plicable regulations

ibilities necessary

hnition source and
s include chlorine,

nitrous oxide. Materials which normally will not burn in air may burn in an

pxygen-enriched

atmosphere. Materials which do burn in air will burn more vigorously and at a higher temperature in an oxygen-
enriched atmosphere. Oxygen is extremely reactive with organic materials such as oil grease or tar if ignited by
flame, impact or some other energy source.

8.3.2.1 It is important that equipment used for oxygen and nitrous oxide be cleaned with oxygen-compatible

materials free from oils, greases and other contaminants. Any material used in contact with highly oxidizing gases
shall be suitable for this type of service. Valves, piping, fittings, regulators and other equipment used in oxygen
service shall be of a material and pressatimg compatible with oxygen.

8.3.2.2 The oxygen concentration in work areas, other than in hyperbaric chambers, shall not exceed a volume
fraction of 25 % Y/V). If it is suspected of exceeding 25 % proceed as follows:
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