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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document contains requirements that reflect current practice and experience.

This document provides information and procedures for the periodic inspection and testing of welded
cylinders and the condition of the test equipment. The principal aim of periodic inspection and testing
is that at the satisfactory completion of the inspection the cylinders may be reintroduced into service
for a further period of time.

This document has been written so that it is suitable to be referenced in the UN Model Regulations[1l.
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Gas cylinders — Welded aluminium-alloy, carbon and
stainless steel gas cylinders — Periodic inspection and
testing

CAUTION — Some of the tests and procedures specified in this document involve the use of

processes which could lead to a hazardous situation.

1 S$cope

This|document specifies the requirements for the periodic inspection and testing.afyjwelded|
alloy} carbon and stainless steel gas cylinders of water capacity from 0,5 Kte 150 1 i
compressed and liquefied gas service under pressure and to verify the integrity of such g
for fyrther service.

It algo applies, as far as is practical, to cylinders of less than 0,5 1 watercapacity and greate
up tq 450 L.

Thisdocument does not apply to the periodic inspection and testihg of acetylene cylinders ¢

(fully
It is

pet
are

2
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cons
undg

ISO 1

ISO 1
Metdq

ISO 1
Non-

ISO 1

r wrapped or hoop-wrapped) cylinders.

primarily intended for use with cylinders containing industrial gases other th
leum gas (LPG). This document may also be applicable to LPG. Requirements for LPG

r
Jlso provided in ISO 10464.

Normative references

following documents are referredito in the text in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

0286, Gas cylinders — Terminology

|1114-1, Gas cylinders—<— Compatibility of cylinder and valve materials with gas conten
Illic materials

1114-2, Gaséeylinders — Compatibility of cylinder and valve materials with gas conten
metallic materials

16215Gas cylinders — Procedures for change of gas service

ISO 1

3341, Gas cylinders — Fitting of valves to gas cylinders

aluminium-
ntended for
as cylinders

r than 1501

r composite

hn liquefied
applications

neir content
applies. For
hts) applies.

ts — Part 1:

ts — Part 2:

[SO 13769, Gas cylinders — Stamp marking

ISO 22434, Transportable gas cylinders — Inspection and maintenance of cylinder valves

ISO 25760, Gas cylinders — Operational procedures for the safe removal of valves from gas cylinders

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10286 apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

|
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[EC Electropedia: available at https://www.electropedia.org/

4 Intervals between periodic inspection and testing

A cylinder shall be due for periodic inspection and testing on its first receipt by a filler following the
expiry of the established interval, e.g., in accordance with national or international regulations or, in
the absence of such regulations, in accordance with the UN Model Regulations (packaging instruction
P200)[1]. The inspection and test expiry date is based on the last test date stamped on the cylinder.

Annex A provides typical periodic inspection intervals. Annex B provides one example of an existing
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p.g. being involved in an accident, being exposed to excessive heat or other severe condit]
‘ender the cylinder unsafe, there is no requirement for the user to return the)cylindg
nd test before the contents have been used even though the periodic inspection and te
lapsed. However, it is recommended that the user be advised by the supplier to retur
he supplier once it is empty or if the cylinder is no longer needed by the user.

odic inspection intervals than those shown in Annex A may be considered for applica
ylinder could be exposed to severe conditions (e.g. marine service).

lic inspection and testing procedures

ral

er if there are any doubts about aspects ofithe standard, undertake the work as desc
ment so that the cylinder manufacturer'scurrent recommendations are taken into acc

ments calibrated before being put into service and thereafter according to an establ

b shall undergo periodicinspection and testing. The procedures outlined in 5.2 and 5.3
bd first and in the order-presented. The tests and procedures outlined in 5.4, 5.5, 5.6
chall be performed-after 5.2 and 5.3 and in any order. However, the order of the testj
presented in thisdeCument is recommended.

Hures outlinéd-in the following subclauses (e.g. 5.2, 5.3.2) are for preparations prior t
eriodic inspéction.

at failia'periodic inspection shall be rejected (the requirements set out in 5.10 and An

rmal
ions)
r for
sting
n the

kions

ent requires that well-trained and competent inspectors, who consult the cylinder’s

ribed
bunt.

aminations performed to demonstfate compliance with this document shall be condycted

shed

shall
] 57"7I
b and

b but

hex C

actions to be taken if a cylinder is rejected).

in doubt, additional tests shall be performed to confirm its suitability for continued service or the
cylinder shall be rendered unserviceable in accordance with 5.10.

Depending on the reason for rejection, some cylinders may be returned to service. The requirements
for returning a rejected cylinder to service are provided in 5.7 and Annex C.

The mechanical properties of cylinders meeting the requirements of this document can be affected by
heat. Therefore, the maximum temperature for any operation shall be limited to prevent any adverse
effects on the performance of the cylinder when it is returned to service.

Before any work can be carried out, the relevant cylinder data (e.g. the requirements in ISO 13769), its
contents and its ownership shall be identified and the owner shall authorize the retest. Cylinders with
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incorrect or illegible markings, unknown gas contents or those that cannot be safely emptied of gas
shall be set aside for special handling.

If the cylinder contents are identified as hydrogen or any other embrittling gas, only those cylinders
manufactured or qualified for hydrogen service shall be used (see ISO 11114-1). It shall be confirmed
that the cylinder is compatible for hydrogen service (e.g. cylinders marked in accordance with
ISO 13769 are stamped H). Cylinders that have been used in hydrogen service but not stamped H shall
be removed from this service and their suitability for continued use shall be evaluated in accordance
with ISO 11621.

5.2 Depressurization and devalving procedures

5.2.1 Depressurization

Before performing any tests, cylinders shall be depressurized and emptied in a safe) controlled manner
(e.g. using a safe and environmentally friendly venting system). Particular attention shall be given to
cylinders containing flammable, oxidizing or toxic gases.

Cylinders that have contained a toxic or flammable gas shall be madesafe (e.g. by purging with a
suitable gas) before carrying out any further operations or inspections:

Refrigerant gases (e.g. chlorofluorocarbons) shall not be releasedfo the atmosphere.

5.2. Devalving

WARNING — The uncontrolled removal of a valyvedrom a cylinder can lead to serjous injury,
death or property damage.

A pgsitive check shall be performed before removing any pressure-retaining accessorjes (e.g. the
cylinder valve or a flange) to ensure that thescylinder does not contain any gas under pressure. A gas
retention check shall be performed in accordance with ISO 25760.

Cylinders with inoperative or blocked valves shall be handled in accordance with ISO 25760.

After the requirements described'in 5.2.1 and 5.2.2 have been met, the cylinder valve can be removed.
5.3 | External visual inspection

5.3.1 General

An injitial externalvisual inspection shall be performed on all cylinders before the removal|of any paint
or coatings ta/detect whether the cylinders have been subjected to abusive and/or abnormgl conditions
(e.g. being involved in an accident, being exposed to excessive heat or other severe conglitions) that
would rénder them unsafe. If a cylinder appears to be damaged, the damage shall be|assessed in
accordance with Annex C.

5.3.2 Preparation

Each cylinder shall be clean and have all loose coatings (e.g. corrosion products, tar, oil or other foreign
matter) removed from its external surface (e.g. by brushing, shot-blasting [under closely controlled
conditions], water jet abrasive cleaning or chemical cleaning). The presence of any corrosion products
on external or internal surfaces of the cylinder should be noted prior to cleaning.

Externally mounted carrying handles or shrouds that interfere with a complete external visual
inspection shall be removed before this inspection is carried out.

The method used to clean the cylinder shall be a validated, controlled process and care shall be taken
at all times to avoid damage to the cylinder or the removal of excess amounts of cylinder wall. When
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selecting the shot-blasting medium and the process parameters to be used, consider the following to
ensure that as far as practicable only the surface coating or contamination is removed from the cylinder:

— medium hardness and shape;
— medium delivery pressure and volume flow rate;
— angle of impingement of the medium onto the surface of the cylinder;

— the temperature of the process itself, including monitoring the temperature of the cylinder surface
to maintain it within acceptable limits when a heat source is used.

A cylinder foating (e.g. fused nylon, polyethylene] that is either damaged or prevents a complete
external visjual inspection shall be removed. If the coating is removed by the application of heat/jn no
case shall tHe temperature of the cylinder exceed:

a) 300 °C for carbon and stainless steel cylinders;

b) 80 °C for aluminium-alloy cylinders manufactured from non-heat-treated alloys.(e.g. AA5283). For
temperatures between 70 °C and 80 °C, the exposure time shall be limited to 30 min. If the| heat
exposute time exceeds 30 min at temperatures greater than or equal to Z022C, or if at any timje the
tempergture exceeds 80 °C, then agreement shall be obtained from the manufacturer regarding
further|use of the cylinder;

c¢) 175 °C|for aluminium-alloy cylinders manufactured from AA 6XXX heat-treated alloys| (e.g.
AA 606]). Only testing facilities that can control heat input and-record time and temperaturg may
heat cylinders. The total cumulative time at temperatures*between 110 °C and 175 °C shdll be
limited fo the time recommended by the cylinder manufacturer.

5.3.3 Proredure
The externall surface of each cylinder, including welds’and areas adjacent to them, shall be inspectefl for:
a) dents, cuts, gouges, bulges, cracks, laminations or excessive base wear;
b) heat damage, torch or electric-arc buxrns (as described in Table C.1);

c) corrosign (as defined in Table C:2);

d) other imperfections, e.g. illegible, incorrect or unauthorized stamp markings or unauthorized
additions or modifications\(ds described in Table C.1);

e) the integrity of all pékmanent attachments (as described in C.2);
f) ifrelevgnt, base’damage (as described in Table C.1).

When inspefting the cylinder for corrosion or other deposits (e.g. mud in the footring), special attention
shall be givgri-to areas where deposits/fluids could be trapped. These areas include but are not lirhited
to the entire base area, the junction between the body and the footring and the junction between the
cylinder body and shroud.

5.3.4 Inspection result

Cylinders that pass the external visual inspection shall undergo an internal visual inspection as
described in 5.4.

If there is concern regarding the cylinder’s wall thickness after the external visual inspection, the wall
thickness may be measured provided the manufacturer’s wall thickness requirements are known.
When the manufacturer’s wall thickness requirements are either not known or are not met, the cylinder
shall be rendered unserviceable or set aside pending further investigation.
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Rejection criteria are described in Annex C. Cylinders no longer suitable for service shall be rendered

unse

5.4

rviceable in accordance with 5.10.

Internal visual inspection

5.4.1 General

Each cylinder shall be internally inspected using adequate illumination so as to be able to identify any
imperfections that are present.

Prec
whil

utions shall be taken to ensure that the method of illumination used presents no risk

o the tester

e the inspection is being carried out. For cylinders that have been used in flammalle

particular attention shall be paid to selecting the method of illumination used to mipimiz

ignit
5.4.2

Any
remd

5.4.3

Cylin
inter
flaili
into

time

The |
priof
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has 1

Caut
joint
to ol

ng any residual gas.

Preparation

cylinder internal liner or coating that prevents a complete internal visual inspect
ved.

Cleaning

ders with foreign matter or more than light surface discolouration or staining shal
nally under closely controlled conditions (e.g. by dry medium blasting, water jet abras
hg, steam jet, hot water jet, rumbling or chemical cleaning). The cleaning method chos
hccount the cylinder material and shall be a validated, controlled process. Care shall bg
5 to avoid damaging the cylinder or removing excess amounts of cylinder wall.

presence of any corrosion products on external or internal surfaces of the cylinder sho
to cleaning.

een completed.

on shall be taken when applying dry medium blasting on certain welded cylinders (e.g
welds). Beads/pellets can-get trapped in the seams during the blasting process, whic
serve during visual inspection. These particles can be released from the seams duriy

cylin/der and contaminate)the gas.

5.4.4

Cylin
5.7, 9

If the

Inspection result

ders that pass the internal visual inspection shall be inspected and treated as describe
.8 and'5.9.

re-is concern regarding the cylinder’s wall thickness after the internal visual inspect

gas service,
e the risk of

jon shall be

be cleaned
ve cleaning,
en shall take
» taken at all

11ld be noted

ernal cleaning is required, the cylinder shall be visually re-inspected after the cleaning operation

L with joggle
h is difficult
g use of the

din 5.5, 5.6,

on, the wall

thickness may be measured provided the manufacturers walil thicKness requirements are known.
When the manufacturer’s wall thickness requirements are either not known or are not met, the cylinder

shall

be rendered unserviceable or set aside pending further investigation.

Rejection criteria are described in Annex C. Cylinders no longer suitable for service shall be rendered

unse
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5.5 Cylinder neck inspection

5.5.1 Cylinder-to-valve threads

5.5.1.1 Al

I cylinders

When the valve(s) is removed from the cylinder, the cylinder-to-valve threads shall be examined to
ensure that they are

clean,

free of i
of full fg
free of d
free of ¢
free of d

The thread
appropriate
requiremen

Cylinder neg
are damage
cylinders sh

55.1.2 Cy

WARNING
incident.

Annex D prq

In addition t

service shall be examined using an-dppropriate thread gauge or gauges. For examples on the u

thread gaug

If a cylinder
the valve inf

5.5.2 Oth

urrs,
rm,
amage,
racks, and

ther defects.

gauges in cases of doubt. For cylinders in toxic or corrosivesetvice, see 5.5.1.2 for addit]
[S.

k threads that are dirty or exhibit burrs may be rectified. Cylinders with neck threads
d, cracked or exhibit other defects shall be rectified only by an approved process o
all be rendered unserviceable in accordance with5.10.

linders used in toxic or corrosive service

— Leakage of toxic or corrosive products has the potential to become a sej

vides examples of gases thatare known to be corrosive to welded steel cylinders.

o the requirements showf in 5.5.1.1, the neck threads of cylinders used in toxic or corr

es, see [SO 11363-2.

's neck threads-are examined using a gauge and do not meet the gauging requiremer
ended to beaised, the cylinder shall be rendered unserviceable in accordance with 5.1

er neck'surfaces

Other surfaces ‘of the cylinder neck shall be examined to ensure they are free of cracks or
imperfectioE&lhuemﬂnemmﬁ@AmLshaﬂhumi&mM&yhmmmmm&_

Any coating

of cylinders in gas services other than toxic or corrosive setvice may be verified fising

jonal

that
Ir the

ious

bsive
se of

1ts of
D.

bther

that prevents a complete visual inspection of the cylinder neck shall be removed.

Figure 1 provides an example of a cracked cylinder neck.
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eck crack
;[ropagated crack in the neck

Figure 1 — Cracked cylinder neck

5.5.3 Neckring and/or collar attachment

Wheh a neckring or collar is attached to the cylinder'neck boss using a screw thread, an
shalllbe carried out to ensure it is secure and to ifispect it for thread damage.

A nefkring attached to the cylinder shall néd be changed using hot work (e.g. welding). ']
shall{ be rendered unserviceable in accordance with 5.10 if the neckring is damaged or i
visugl examination cannot be carried-ottwith it attached.

If it

1s necessary to change a neckring using cold work (e.g. a screw thread), a document

procgdure or an approved procedure shall be used. Care shall be taken when replacing tl
esperially on aluminium-allgy cylinders, to avoid affecting the integrity of the cylinder nec

The

cylinder shall be rendered unserviceable in accordance with 5.10 if the neckring is d

cannjpt be replaced using an approved procedure.

5.6

Pressure-test

5.6.1 Géneral

WA

bxamination

'he cylinder
a complete

ed in-house
he neckring,
.

hmaged and

NING — Appropriate measures shall be taken to ensure safe operation and to

fontain any

energy that could be released during a pressure test. It should be noted that pneumatic pressure
tests require more precautions than hydraulic pressure tests since, regardless of the size of
the container, any error in carrying out this test is highly likely to lead to a rupture under gas
pressure. Therefore, these tests shall be carried out only after ensuring that the safety measures
satisfy the safety requirements.

WARNING — Attention shall be paid to the use of air as medium for the pneumatic pressure test.
The partial oxygen pressure at test pressure shall be considered, in particular when cylinders
for flammable gas service or with a coating (e.g. corrosion inhibitor which might contain
hydrocarbons) are tested.

Each cylinder shall be subjected to either a hydraulic or a pneumatic pressure test.
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A suitable fluid such as water shall be used as the test medium. The test pressure to be used shall be
established from the stamp mark on the cylinder.

The pressure in the cylinder shall be increased gradually until the test pressure is reached. The test
pressure shall be held for at least 30 s with the cylinder isolated from the pressure source, during which
time there shall be no decrease in the recorded pressure or any evidence of leakage. Adequate safety
precautions shall be taken during the test.

For aluminium-alloy cylinders, the temperature used during the drying process shall meet the
requirements of 5.3.2 b) or 5.3.2 c), as applicable. The time that a cylinder is exposed to the drying
process shall be kept to a minimum. Cylinders shall not be left in the oven at the drying temperature for

an extende

For carbon
exceed 300
Cylinders sh

5.6.2 Tes{

5.6.2.1 Al
pressure syj
any cylinder

5.6.2.2 Pr
be checked

less than on
The pressur
two-thirds ¢

5.6.2.3 W
equipment,
avoid trappi

5.6.2.4 Al

5.6.2.5 Aj
not subjecte]

5.6.3 Tes{

LI |
lJCl IUU.

°C. The time that a cylinder is exposed to the drying process shall be kept to.a/mini
all not be left in the oven at drying temperature overnight.

[ equipment

rigid pipe work, flexible tubing, valves, fittings and components forting the test equip
tem shall be able to withstand a pressure at least 1,5 times themaximum test pressy
that could be tested.

bssure gauges shall at a minimum meet the requirements.iof Class 1. Each pressure gauge
for accuracy against a calibrated master gauge at established intervals and in any cas
ce a month. The master gauge shall be calibrated\in-accordance with national requiremn
e gauge shall be chosen so that the test pressuré is between approximately one-thirg
f its full-scale deflection.

hen a liquid medium is used for the préessure test, the design and installation of thg
connection of the cylinder to the test equipment and the operating procedures used
ng air in the system.

joints within the system shall be pressure tight.

d to a pressure in.eXcess of its test pressure by more than the tolerances specified in 5.4

F criteria

5.6.3.1 M
pressure. If
manifold, all

re thatrone cylinder may be tested at a time provided that they all have the samg
oné€ cylinder leaks while several cylinders are being tested simultaneously on the

and stainless steel cylinders, the temperature used during the drying process shajil

not
um.

ment
re of

shall
b not
ents.

and

test
shall

uitable system control device shall be fitted to the test equipment to ensure that a cylindler is

test
bame

¢ylinders being tested shall be individually retested.

5.6.3.2 Before applying the test pressure using the proof pressure test method, the external surface of
the cylinder shall be dry if a liquid medium is used for the pressurization.

5.6.3.3 The applied pressure shall not be below the test pressure and shall not exceed the test pressure
by 10 % or 10 bar, whichever is lower. If the test pressure exceeds this limit, the cylinder shall be rendered
unserviceable in accordance with 5.10.

5.6.3.4 On attaining the test pressure, the cylinder(s) shall be isolated from the pump and the pressure
held for a minimum period of 30 s.

5.6.3.5 Ifthere is a leakage in the pressure system, it shall be corrected and the cylinder(s) retested.
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5.6.4 Acceptance criteria

During the 30 s hold period, the pressure shown on the test gauge shall remain constant and there shall
be no visible leakage on the entire surface of the cylinder.

Ther

e shall be no visible permanent deformation of the cylinder.

Any cylinder failing to comply with the requirements of 5.6 shall be rendered unserviceable in
accordance with 5.10.

5.7

Cylinder repair

5.7.1
All ¢

5.7.2

Major repairs such as removing dents, boss realignment, or replacement-of footrings and s

not H
repa

Aftel

5.7.3

Mind
pres

5.8

Valvd
ensu
stan

For 1
ISO 7

5.9

5.9.1

Ming
pres

General

rrosion products shall be removed from the cylinder prior to repair.

Major repairs

e performed unless specific, written procedures are provided by‘the cylinder manuf]
r of pressure-retaining welds is not permitted.

all major repairs, the cylinder shall undergo a complete periodic inspection and testin

Minor repairs

bure-retaining parts may be carried out.

Inspection of valve and other aceéssories
s or any other accessories to bereintroduced into service shall be inspected and m

re that they perform satisfactorily’and meet the gas tightness requirements of their mg
lards (e.g. ISO 10297).

equirements on the inspection and maintenance of cylinder valves and their conn
2434.

Final operations

Drying,\cleaning, painting and coating

bureretaining parts may be carried out.

hrouds shall
hcturer. The

b procedure.

r repairs (e.g. reforming damaged shrouds, cartying handles) not involving welding o heating on

hintained to
nufacturing

ections, see

r repairs (e.g. reforming damaged shrouds, carrying handles) not involving welding o[ heating on

5.9.1.1 Drying and cleaning

Immediately after hydraulic pressure testing, the interior of each cylinder shall be thoroughly dried by
a suitable method in accordance with 5.6.1 so there is no trace of free water remaining in the cylinder.

5.9.1.2 Painting and coating

If a cylinder is to be painted or coated after testing, the cylinder owner shall determine the paint or
coating to be used (e.g. based on the cylinder contents). All markings stamped on the cylinder shall
remain legible after the application of the paint/coating.

In no case during painting or coating shall the temperature of the cylinder exceed those identified in
5.6.1, as exceeding these temperatures can change the mechanical properties of the cylinder material.
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5.9.2 Cylinder revalving

Before revalving the cylinder, its thread type shall be identified and the interior of the cylinder shall be
inspected to ensure that it is dry and free from contaminants. The cylinder owner shall determine the
valve to be used for revalving (e.g. based on the cylinder contents). Only a new valve or a valve that has
been inspected and meets the requirements of ISO 22434 shall be fitted to the cylinder in accordance
with ISO 13341. Cylinder valves shall meet the requirements of ISO 11114-1 or ISO 11114-2 and meet
the appropriate valve outlet standard for the gas service (e.g. ISO 5145).

The torque applied to the valve when it is being re-installed shall take into consideration the size and
form of the thread, the valve material and the type of sealing material and shall be in accordance with

the manufag
re-installati

5.9.3 Cyli[n

Cylinders in|

The tare sh
Particular a
footrings. T
fashion in a

Cylinder tary
internations
scale shall b|

If the measy

diagonal lin

Table 1 — Maximum differences between scale weight reading to marked tare

turersrecommendatiomrs—Whenthe useof s tubricantorseatantts pet mitteddur g
pn, only those materials approved for the gas service shall be used.

der tare check

ended for liquefied gas service shall have their tare measured.

all include the mass of the cylinder, its valve(s) and all permanéntly attached fitf
Ltention shall be paid to the tare when replacing any valves, dip tubes, guards/shroud
he measured tare shall be marked on the cylinder in a permanent or durable and l¢
cordance with ISO 137609.

e shall be measured using a calibrated scale with its_calibration traceable to nation
| standards. The scale's performance shall be checked on a daily basis. The capacity (
e suitable for the weight of the cylinder being weighed.

e through it. The new tare shall be stamped as close as possible to the previous tare.

Maximum permissible deviation in tare

g

Cylinder water capacity, V
1

0,5<V<5,0 *50

50sV<20 200

1£>20 *400

5.9.4 Cylinder marking-after periodic inspection and testing

59.4.1 G¢

After satisf3

tneral

ctory completion of the periodic inspection and testing, each cylinder shall be perman|

valve

ings.
5 and
gible

al or
f the

red tare of the cylinder differs from the tare stamped on it by more than the values shown
in Table 1 and the difference is not due to damage, the.previous tare shall be obliterated by stamp

ing a

ently

marked in accordance with a relevant standard (e.g. To meet the requirements of IS0 15/6Y) with, at

— the identification of the inspection body or test station, and

— the present test date.

5.9.4.2 Retester identification and periodic inspection and testing date

least

The retester identification identifies the inspection body or test station that performed the periodic

inspection.

The retest date is the date of the current periodic inspection that the cylinder has undergone and shall
be indicated by the year and month (YYYY/MM or YY/MM).

10
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5.9.4.3 Stamp marks

Any stamp marks applied to a cylinder after completion of its periodic inspection shall be in accordance
with a relevant standard (e.g. ISO 13769).

5.9.5 Reference to next periodic inspection and testing date

If required, the next periodic inspection and testing date shall be shown by an appropriate means (e.g.
a disc fitted between the valve and the cylinder) that indicates the year (YYYY) of the next periodic
inspection.

AnngxBprovides ome exampte of amexisting systent for imdicating Tetest dates Othrer systems with
different shapes and colours are used as well.

5.9.4 Reports

The following information for each cylinder that has undergone period inspéction and testing shall be
recorded by the retester and shall be made available for review:

a) the owner's name;

b) the serial number(s);

c) the cylinder manufacturer's identification (if available);

d) the cylinder mass (empty weight) or tare, where applicable;

e) the type of test performed;

f) the test pressure;

g) the testresults. In case of failure, the reason(s) should be recorded;

h) the retest date (year/month/day);

i) the identification of the retest body or test station;

j)  the identification of the jndividual performing the periodic inspection;

k) the details of any repairs made to the cylinder as described in Annex C.

Addifional available.information about the cylinder may be included in the report. Examples of such
information include

— the manufacturing design specification or cylinder design standard,

— thecylinder’s water capacity, and

— them taring-testdat

5.10 Rejection and rendering cylinders unserviceable

The decision to reject a cylinder may be taken at any stage during the periodic inspection and testing
procedure. If it is impossible to recover a rejected cylinder, the owner shall be notified. It is the
responsibility of the testing station to render the cylinder unserviceable so that no part of the cylinder,
especially the shoulder, can be placed into service. In some cases, it might be necessary to transport
cylinders that have been rejected to another location for them to be rendered unserviceable.

In case of any disagreement regarding a cylinder's rejection, it is important that the legal implications
of the contemplated action are fully understood.

Ensure that the cylinder is empty in accordance with 5.2.1 prior to it being rendered unserviceable.
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A cylinder may be rendered unserviceable by any of the following methods:
— crushing using mechanical means;

— burning or punching an irregular hole in the top dome equivalent in area to approximately 10 % of
the area of the top dome or, in the case of a thin-walled cylinder, by piercing it in at least three places;

— irregular mechanical or flame cutting of the neck;

— irregular mechanical or flame cutting of the cylinder into two or more pieces, one of which should
be the shoulder;

— burstinfusing a safe method.
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Annex A
(informative)

ISO 10460:2018(E)

Intervals between periodic inspections and tests

Table A.1 shows the intervals between periodic inspections and tests as outlined in the UN Model
Regulationsl1l.

Table A.1 — Intervals between periodic inspections and testing for typicalgas

Lypes

UN recommende¢d interval

phur dioxide, chlorine, hydrogen
sulphide

Gas type Examples
years|
} ) ) ) Refrigerants 10
Liqugfied gases (non-corrosive, non-toxic)
LPG 5,10 or |I5
Anhydrous ammonia, hydrogen
Liqupfied gases (corrosive and/or toxic) bromide, hydrogen chloride, sul- 5

and d

NOTE

Certain requirements can necessitate a shorter time interval (e.g.the dew point of the gas, polymerizaj

ecomposition reactions, cylinder design specifications, change‘of’gas service).

fion reactions

© ISO 2018 - All rights reserved
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Annex B
(informative)

Gas cylinder periodic inspection date rings

Table B.1 specifies a typical system of colour and shape of rings to identify the date of the next period
inspection. Other systems (also with different colours) are used as well.

Table|B.1 — System using ring colour and shape to identify periodic inspection dates
Year Colour Shape
2013a Red Circle
2014 Blue Circle
2015 Yellow Circle
2016 Green Cir¢le
2017 Black Circle
2018 Grey Circle
2019 Red Hexagon
2020 Blue Hexagon
2021 Yellow Hexagon
2022 Green Hexagon
2023 Black Hexagon
2024 Grey Hexagon
2025 Red Square
2026 Blue Square
2027 Yellow Square
2028 Green Square
2029 Black Square
2030 Grey Square
20312 Red Circle
2032 Blue Circle
2033 Yellow Circle
2034 Green Circle
2035 Black Circle
2036 Grey Circle

a  The sequence of colour and shape of the test date rings is to be repeated on an 18-
year cycle. Hence, 2031 is a repeat of 2013.
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Annex C
(normative)

Description and evaluation of imperfections and conditions for

rejection at visual inspection

C1

Cylin
envii

Annd
desc
featy

Annse
char

Defining rejection limits for all sizes and types of cylinder and-their service conditions is ve

rejed
Imp#

metH
than

C.2

Evalfiation of physical or material imperfections shall be in accordance with Table C.1.

Pern
thein

C3

C.3.]
Cylin

Inten

General

der imperfections can be physical, material or due to corrosion and can_drise as

x_C provides a convenient summary of most of the conditions identified in this d
ibes the features for which the cylinder shall be inspected as well-as the criteria af
res.

ix C shall be applied to all cylinders; however, those cylindets that contain gases

hcteristics (e.g. toxicity, corrosivity) may require additional-controls.

tion criteria are usually established following considepable field experience.

the minimum design wall thickness.

Physical or material imperfections

anent attachments (e.g. feetrings or shrouds) shall be visually inspected and shall be
intended purposes.

Corrosion

| General

nal.corrosion can also occur due to service conditions.

onmental or service conditions to which the cylinder has been subjected during its lif¢.

ders canbe subjected to environmental conditions that could cause external corrosion.

a result of

ocument. It
plied to the

with special

ry difficult;

rfections in the form of a sharp notch may be réfiioved by grinding, machining or other approved
od. After such a repair, the wall thickness shall'‘be checked (e.g. ultrasonically) and shall not be less

suitable for

Extensive experience and judgment are required in evaluating whether cylinders that have corroded
internally or externally are safe and suitable for return to service. The presence of any corrosion
products on external or internal surfaces of the cylinder should be noted prior to cleaning. It is
important that the metal is cleaned of all surface corrosion products prior to inspection of the cylinder.
See 5.3.2 for information on cleaning.

C.3.2 Types of corrosion

Type

© ISO

s of corrosion shall be classified as shown in Table C.2.
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Table C.1 — Rejection limits relating to physical and material imperfections in the cylinder

has neither penetrated nor re-
moved metal and is greater in
depth than 1 % of the outside
diameter of the cylinder

3 % of the outside diameter of the
cylinder

OR

when the diameter of the dent is

Render unserviceable

Type of flaw Definition Rejection limits in accordance | Repair or render unser-
with 5.102 viceable
Bulge Visible swelling of the cylinder |All cylinders with such a defect |Render unserviceable
Dent A depression in the cylinder that| When the depth of the dent exceeds|Render unserviceable

less than 15 times its depth

Cut or gouge

A sharp impression where metal
has been removed or redistributed

(see Figure C.1)

When the depth of the cut or gouge
exceeds 10 % of the wall thickness

OR

when the wall thickness is less
than the minimum guaranteed
wall thickness

Repair possibleh

Renderiunserviceable

Crack

A splitin the metal (see Figure C.2)

All cylinders with such a defect

Rénder unserviceable

Fire damage

Excessive general orlocalized heat-
ing of cylinder usually indicated by

a) partial melting of cylinder;

b) distortion of cylinder;

c) charringor burning of paint;

d) fire damage to valve,
melting of plastic guard or
date ring

All cylinders in categories a)
and b)

All cylindersin categories c) and d)
may be aceeptable after inspection
and testing

Render unserviceable

Repair possible only f
welded carbon and st4
less steel cylinders

Stamping

Marking by means of a metal
punch

All cylinders with illegible, mod-
ified or incorrect markings

Render unserviceable

Arc or torch
burns

Partial melting of the cylinder,
the addition of weld meftal or the
removal of metal by scarfing or
cratering

All cylinders with such defects

Render unserviceable

Other markg

Marks introduced-other than
by the cylindeétmanufacturing
process and\approved repair

All cylinders with such imper-
fections

Continued use possibl
after additional identi
tion and verification

fica-

Base damagg

Deformed or incorrectly at-
tachedfootring, damaged base
orsexcessive base wear

Instability which could present
arisk during service (especially
if fitted with footring)

Repair if possible or re
der unserviceable

Weld

Any defect of a pressure weld in-

Any defect of a pressure weld

thatracultcin 2 laqly
SSHHSHY

Render unserviceable

cludinathaca lictad in Tahla (1
ert e 5 tHeSeHstea g Be =

Trictc T =g aa= v s

confusion.

a  When applying the rejection criteria, the conditions of use of the cylinders, the severity of the imperfection and safety
factors in the design shall be taken into consideration.

b Repair is possible provided that after repair by a suitable metal removal technique, the remaining wall thickness is at
least equal to the minimum guaranteed wall thickness.

¢ Ifit can be clearly established that the cylinder fully complies with the appropriate specifications, altered operational
and modified markings may be acceptable and inadequate markings may be corrected, provided there is no possibility of

16
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Table C.2 — Disposition of cylinders with corrosion

Type of
corrosion

Definition

Rejection limits in
accordance with 5.102

Return to service or
render unserviceable

General
corrosion

Loss of wall thickness over an area
of more than 20 % of the cylinder

surface (see Figure C.3)

Ifthe depth of penetration exceeds
10 % of the thickness of an uncor-
roded section of the cylinder wall

OR

ifthe measured wall thickness is
less than minimum guaranteed
wall thickness

Render unserviceable

Render unserviceable

|
Loca|l
corrpsion

Loss of wall thickness over an area
ofless than 20 % of either the inte-
rior or exterior total surface area of
the cylinder, except for chain pitting
or line corrosion; isolated pits; or
crevice corrosion (stainless steel)

Ifthe depth of penetration exceeds
20 % of the thickness of an uncor-
roded section of the cylinder wall

OR

if the measured wall thickness is
less than minimum guaranteed
wall thickness

Render unsery

Render unserv

iceable

iceable

Chaip pitting or
line ¢orrosion

Corrosion forming a narrow lon-
gitudinal or circumferential line
or strip, or isolated craters or pits
which are almost connected (see

Figure C.4)

If a total length of corfosion in
any direction does, not exceed
the diameter of the.€ylinder and
the depth doesmotexceed 10 %
of the thickness of an uncorroded
section of the)cylinder wall

OR

Ifa totallength of corrosion in any
direction exceeds the diameter of
the cylinder and the depth exceeds
10 % thickness of an uncorroded
section of the cylinder wall

OR

ifthe measured wall thickness is
less than minimum guaranteed
wall thickness

Return to serv

Render unserv

Render unserv

ice

iceable

iceable

Isoldted pits

Corrosion ferming isolated craters,
without sighificant alignment (see

Figure-C)5)

Ifthe diameter of a pitisless than
5 mm and the depth is less than
20 % thickness of an uncorroded
section of the cylinder wall

If the diameter of a pit is greater
than 5 mm

Return to sery|

Render unsery

ice

iceable

Crevjice corre-
sion |(stainless
steel)

Corrosion that occurs in, or im-
mediately around, an intersection
of two surfaces (e.g. shroud and

If, after thorough cleaning, cor-
rosion cracks are present

Render unserv

iceable

cylinder body)

a  [fthe bottom of the imperfection cannot be seen and if its extent cannot be determined using appropriate equipment,
the cylinder shall be rendered unserviceable in accordance with 5.10.

© ISO 2018 - All rights reserved
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Figure C.2 — Crack
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