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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.

The preeeds e s e s rer—atatenance are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval criteria‘nieeded for the
diffefrent types of ISO document should be noted. This document was drafted in acdordance with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may inv|
of (a] patent(s). ISO takes no position concerning the evidence, validity or dpplicability of
patent rights in respect thereof. As of the date of publication of this document, ISO had 1

notide of (a) patent(s) which may be required to implement this docunient. However, imple

blve the use
any claimed
hot received
menters are

cauti
datal
such

Any
cons

For
expr
the

oned that this may not represent the latest information, whichimay be obtained frorx
base available at www.iso.org/patents. ISO shall not be held’responsible for identifyij
patent rights.

[rade name used in this document is information given:for the convenience of users 4
[itute an endorsement.

in explanation of the voluntary nature of standards, the meaning of ISO specifig
bssions related to conformity assessment;-as well as information about ISO's a
World Trade Organization (WTO) principles in the Technical Barriers to Trade

n the patent
g any or all

nd does not

terms and
lherence to
(TBT), see

www.iso.org/iso/foreword.html.

This
SC 4
Stan
with

document was prepared by Technical Committee ISO/TC 58, Gas cylinders, Subcommittee
Operational requirements for gas cylinders, in collaboration with the European Committee for
lardization (CEN) Technical,Committee CEN/TC 23, Transportable gas cylinders, in| accordance
the Agreement on technical'cooperation between ISO and CEN (Vienna Agreement).

This
revis

third edition cancels and-replaces the second edition (ISO 11623:2015), which has been technically
ed.

The main changes are-as follows:

fevision of the Scope to include cylinders and tubes with a water capacity up to 3 000 1
modifi¢ation of Table 1 to separate abrasion damage based on water capacity of the cylinder;

¢larification that a transparent sleeve may be left in place during inspection (7.1.3);

clarification on the use of tare during inspection.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introdu

ction

The principal aim of periodic inspection and testing is that at the completion of the test, the cylinders
can be reintroduced into service. It is not possible to identify all considerations for periodic inspection
and testing of composite cylinders in this document. In such cases or where there is doubt, questions
regarding specific cylinders should be directed to the manufacturer or owner.

This document is intended to be used under a variety of national regulatory regimes but has been
written so that it is suitable for the application of the UN Model Regulations.[!]

This docum

nt also gives other requirements concerning preparation finiqhing and maintenance of

composite ¢
These requi

Vi

Fements can be mandatory under other regulations.

ylinders and tubes as well as the safety precautions for the personnel performing this-york.

© IS0 2023 - All rights reserved
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INTERNATIONAL STANDARD

ISO 11623:2023(E)

Gas cylinders — Composite cylinders and tubes — Periodic
inspection and testing

1 Scope

This document specifies the requirements for periodic inspection and testing to verify the integrity for

furtl
with
inten
300

This
cons

BT SETVICE Of MOOP-WTdapped ard fully=-wrapped COMposite transportabie gas CyHmder
aluminium-alloy, steel or non-metallic liners or of linerless construction (Types+2,
ded for compressed, liquefied or dissolved gases under pressure, of water capagity fro
D 1.

document addresses the periodic inspection and testing of composite cylinders
fructed according to ISO 11119-1, ISO 11119-2, ISO 11119-3, ISO 11119-4 or ISO 115

s and tubes,
B, 4, and 5),
m 0,51 up to

and tubes
|5. It can be

applied to other composite cylinders and tubes designed to comparable standards when authorized by

the c

As f4

NOTH
andt

2

The
cons
undg

ISO 7}
ISO 1

[SO 1
inspd

ISO 1
Non-

ISO 1
and 4

ompetent authority.

r as practicable, this document can also be applied to cylinders of less than 0,5 | water capacity
when authorized by the manufacturer.

Unless noted by exception, the use of the word “cylihder” in this document refers to b
libes.

Normative references

following documents are referred to 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

225, Gas cylinders — Precautionary labels
0286, Gas cylinders — Vocabulary

0460, Gas cylinders &= Welded aluminium-alloy, carbon and stainless steel gas cylinder
ction and testing

1114-2, Gas cylinders — Compatibility of cylinder and valve materials with gas conten
metallic matetials

1119 (alkparts), Gas cylinders — Design, construction and testing of refillable composite
ubes

ISO 1

pth cylinders

heir content
applies. For
hts) applies.

b — Periodic

ts — Part 2:

gas cylinders

01and 3000

154 '2’ Gas r‘ylindprc — pri”nhlp r'nmpncifp rpinfnrr'prf tubes nfumhor r‘npnrif'y hetween 45

| — Design, construction and testing

ISO 11621, Gas cylinders — Procedures for change of gas service

ISO 13341, Gas cylinders — Fitting of valves to gas cylinders

[SO 13769, Gas cylinders — Stamp marking

ISO 18119, Gas cylinders — Seamless steel and seamless aluminium-alloy gas cylinders and tubes — Periodic
inspection and testing

[SO 22434, Gas cylinders — Inspection and maintenance of valves

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

©ISO
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3 Terms

2023(E)

and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

31

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

composite overwrap

combinatioj

3.2

external co
layer of ma
cosmetic pu|

EXAMPLE
Note 1 to ent

3.3
fibre
load-carryiy

EXAMPLE

3.4

Type 5 cyli}
fully wrapp
portion and

3.5

Type 4 cyli}
fully wrapp
cylindrical

3.6

Type 3 cyli}
fully wrapp
cylindrical

3.7

Type 2 cyli}
hoop-wrapf

of fibres (3.3) (including steel wire) and matrix (3.15)

ating
ferial applied to the cylinder as a protective coating not intended to be removed ¢
Fposes

Gel coat and paint.

Fy: Not all composite cylinders have a special external coating.

1g part of the composite overwrap (3.1)

Glass, aramid or carbon.

nder
bd cylinder without a liner (3.11) and with composite reinforcement on both the cylind
dome ends

hder
bd cylinder with a non-load.sharing liner (3.11) and composite reinforcement on bot
ortion and dome ends

nder
bd cylinder with @load sharing metal liner (3.11) and composite reinforcement on bot
ortion and the'dome ends

nder

r for

rical

h the

h the

ed“cylinder with a load-sharing metal liner (3.11) and composite reinforcement o

cylindrical

orfion only

ll\ the

3.8

translucent cylinder

cylinder tha
3.9

t permits the passage of light

identification label
label containing the permanent markings required by the relevant design specification

3.10
design life

maximum life (in number of years) to which a composite cylinder or tube is designed and approved in
accordance with the applicable standard

© IS0 2023 - All rights reserved
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3.11

liner

inner portion of a composite cylinder, comprising a metallic or non-metallic vessel, whose purpose is
both to contain the gas and transmit the gas pressure to the composite overwrap (3.1)

3.12
non-metallic liner
liner (3.11) made from thermoplastic, thermosetting or elastomeric material

3.13
sleeve

t i 4 i VAT IPGA IS N tard £ £l ) A |
ran‘ lJCll CIIU Ul TIVITTUI Clllbl,lal CIIUCUVUT TITLUU LU LIIT UULSIUT SUTI IdLT Ul L1IIT Ly IIIIVUCTT

3.14
repair
set of activities performed on defective pressure equipment to restore its compliance with [the relevant
specification

Note |l to entry: Repair can include replacing worn or damaged parts meeting the-original specificafion.

3.15
matrix
matgrial that is used to bind and hold the fibres (3.3) in place

Note [l to entry: The matrix is sometimes called resin.

3.16
reje¢ted cylinder
cylin/der not fit for service or which needs to be set.aside for further evaluation or testing in its present
condjition

3.17
bulge
visiblle swelling of the wall

Note [l to entry: A bulge is away fromithe centre line (convex) and a dent is towards the centre line (concave).

3.18
crack
splitjor separation in thémnnaterial, typically appearing as a line on the surface

3.19
crease
off-cplour linearfor non-linear feature formed as a result of previous localized over-stressirng

3.20
proteetive attachment

compy ofmant connactad tatha culindar that nravantc nr racicte damag D
PponthetonneettaTo—Tnit-- ¥ e o Prevecs O esIotostariag T TP

Adinder

EXAMPLE Casing.

Note 1 to entry: Some protective attachments are designed to be removed at the time of periodic inspection and
testing.

3.21

permanent protective attachment

integral part of the cylinder design permanently affixed to composite cylinders (Types 2 to 5) covering
part of or the entire surface of the cylinder, providing additional functions during handling, transport
and use

©1S0 2023 - All rights reserved 3
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3.22
stoving

2023(E)

treat by heating (e.g. in an oven) in order to apply a desired surface coating

4 Due dates for 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 interval established in accordance with the requirements of national or international

regulations

NOTE Ay

or, in the absence of regulations, in accordance with the UN Model Regulations.]

The expiry
expiry date

Provided th
involved in

no requirenpent for the user to return a cylinder before the contents have been-used even thoug

periodic ins

When the d
when presel

In some juri
purposes fo

5 Procedures for periodic inspection and testing

5.1 Listo

The inspect
in suitable fj
that during
When movij
cylinders ar
required to

Handling pr

Tests and e
calibrated b

Each cylindg
requiremen

nex A nrovides guidance regarding the intervals between neriodicinspection and testing
e o 5 5 5 ]

date is based on the last test date shown on the cylinder. Other means of indjcatin
Are permitted.

hn accident, heat exposure or other severe conditions that would render it unsafe, thd

pection and testing interval has lapsed.

psign life has expired, the cylinder shall not be refilled and shall*be removed from se
nted for the next filling (see Clause 13).

sdictions, itis the responsibility of the owner or user to submit cylinders used for emerg
" periodic inspection and testing within the specified.interval.

f procedures

on, testing and repair of composite ¢cylinders shall be carried out only by competent pet
acilities for cylinders of the size and type being requalified. Care shall be taken to er

1g from handling pallets orfother transport frames, processes shall be developed to ef
e not dropped or impacted-during movement. Special handling methods and tooling m
Kafely handle cylinders.

ocedures shall be available at the authorized inspection site.

efore being put into service and thereafter according to an established programme.

1 shall'be submitted to periodic inspection and testing. The following procedures fori
s for this periodic inspection and testing and are explained more fully in this documsg

the noted cl

b the

e cylinder has not been subjected to abusive and abnormal conditions isuch as being

bre is
h the

rvice

ency

sons
sure

the retest procedure, cylinders are handled carefully, particularly with respect to loading.

sure
hy be

xaminations¢performed to demonstrate compliance shall be conducted using instrunpents

n the
ntin

AUSES:

externa

pressur

identification of cylinder and preparation for periodic inspection and testing (see Clause 6);

1 visual inspection (see Clause 7);

safe removal of valve (see 8.2);

internal visual inspection and cleaning (see 8.3);

e test (see Clause 9);

leak test (see Clause 10);

inspection of valve (see Clause 11);

© IS0 2023 - All rights reserved
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— final operations (see Clause 12);

— rejection and rendering cylinders unserviceable (see Clause 13).

The external and internal visual examination (see Clauses 7 and 8) shall be carried out prior to the
pressure test (see Clause 9). It is recommended that the other tests are performed in the sequence listed
in 5.1; for the safe removal of a valve, the requirements in ISO 25760 shall be met.

Cylinders that fail inspection or testing shall be rejected (see Clause 13). When a cylinder passes
the procedures listed in 5.1, but the condition of the cylinder remains in doubt, additional testing
shall be performed to confirm its suitability for continued service or the cylinder shall be rendered

unse

viceable npppnding on the reason for the rejection rylindprc mav he recovered and

or repaired

(see

5.2

Whe
for e
the d

.4).

Heat exposure

h cylinders are refurbished during periodic inspection, it can be necessaryto expose t
xample, during initial cleaning, or as part of a stoving operation when painting or poy
ylinder. This heat exposure can affect the mechanical properties of(the liners and/or

composite cylinder.

It is
mant
temp]
on a
then

6 1

Befo
contg
the ¢
man

The

Type
depr

WAR
injui

Priofj

Cy“EI

therefore essential that information on precise heat-effect-temperatures from 4
hfacturer be available; in the absence of this informatiagh) cylinders shall not be e
erature exceeding 70 °C during refurbishment. If the cylinder manufacturer confirm
cylinder label or through documentation) that the allewable temperature is greater
the manufacturer’s recommendations shall be followed during refurbishment.

dentification of cylinder and preparation for periodic inspection ang

e any work is carried out, the relevant cylinder marks (as defined in ISO 13769)
ents (as defined in ISO 7225) shallsbe identified. The marking shall be checked to
ylinder in question is within its:design life. When composite cylinders have been d
hfactured for a limited design life,this is indicated on the cylinder marking.

cylinder shall be depressurized and emptied in a safe, controlled manner before pro
4 and Type 5 cylinders;taKe necessary precautions and/or consult the cylinder many
essurization procedures to avoid damaging the cylinder.

NING — The uncontrolled opening and/or removal of valves from cylinders
'y, death and /oy property damage.

to valveremoval, the user shall follow the procedures described in ISO 25760 to ve
der is empty of gas. Provided that the requirements in ISO 25760 have been compli
der shall be considered safely depressurized, and the valve shall be removed.

cyli
Cylin

ders with unknown gas contents shall be emptied as if the gas is dangerous (i.e. toxid

hem to heat,
vder coating
the finished

he cylinder
kposed to a
s (i.e. either
than 70 °C,

| testing
and the gas

ensure that
esigned and

reeding. For
facturer for

ran lead to

rify that the
cd with, the

, flammable

or ox

idizing) as described in ISO 25760.

When the valve is non-functional, cylinders shall be emptied safely as described in ISO 25760.

Access shall be provided to the entire external surface of the cylinder for visual inspection and
measurement.

©ISO
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7 External visual inspection

7.1 Preparation

7.1.1 Gen

eral

The composite material including any external coating applied for protection shall not be removed for
the visual inspection.

Composite cylinders differ from their metal counterparts in that a competent person may repair them

when only |
These limit{
test before |

If the cylinder identification label is illegible, the manufacturer shall be contacted, or the Cylinder

be rejected

The manufa
original labg

When the c)
precedence

7.1.2 Per

Permanent
provided th
acceptance
permanent |

imited r‘amagn has taken p]ar'n (cna 74 ('T']qic rnpair is not-allowed for metal Py]in

are specified in Table 1. Following this repair, cylinders shall be subjected to a pres
eing returned to service.

n accordance with Clause 13.

bl’s serial number is still clearly legible.

linder manufacturer provides acceptance/rejection criteria fon'external damage, it {
pver the criteria specified in Table 1.

manent protective attachments
brotective attachments of the composite cylinder.shall not be removed prior to inspeg

rejection criteria to be applied during thetvisual inspection for any damage tc
brotective attachments.

Markings s
remain in p
cylinder ma
removed.

7.1.3 Slee

When a tral
inspected ef

When a non|
to inspectio

When the ¢

e
%ce at the time of the periodic inspéotion and testing. If such markings are not presen

cific to permanent attachments on the cylinder shall indicate if the attachments

ufacturer shall be consulted td_establish whether the permanent attachments need

vVes

\sparent sleeve is Gised, it may be left in place as long as the composite wrapping cg
fectively withoufits removal.

-transparentsleeve is used that is not part of the cylinder design, it shall be removed
.

ylinder'is suspected to be damaged, or if there are concerns regarding the oper

environme
inspection

gt of the cylinder, e.g. saline atmosphere, the transparent sleeve shall be removed, ar

ers.)
sure

shall

cturer can provide a supplementary identification label to the cylinder.if, as a minimumn, the

akes

tion,

at these attachments are part of the originalidesign. The manufacturer shall provide

the

shall
L, the
to be

n be

prior

pating
d an

7.1.4 Cleaning

Care shall be taken not to remove any evidence of in-service damage (e.g. heat and fire damage), which
can affect the outcome of this inspection (see Table 1).

Each cylinder shall be cleaned and have all loose foreign matter removed from its external surface by a
suitable method (e.g. washing, light brushing, controlled water jet cleaning, plastic bead blasting).

Grit and shot blasting are not suitable. Chemical cleaning agents, paint strippers and solvents shall not
be used unless it has been established that they would not have an adverse effect on the cylinder or its

materials.

© IS0 2023 - All rights reserved
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Care shall be taken to ensure the legibility of the identification marks when undertaking a cleaning
operation.

7.2 Inspection procedures

The cylinder manufacturer should determine the acceptance/rejection criteria for external damage
and make the criteria available to the inspector. The manufacturer’s guidance takes precedence over
the criteria outlined in Table 1.

The acceptance/rejection criteria given in Table 1 are to be followed in the absence of specific
instructions from the manufacturer of the cylinder being examined. The external metallic surface

of hd
ISO 1
crev

The

8119. Particular attention shall be paid to the interface with the composite overwiap
ce corrosion.

external surface shall be inspected for damage to the composite overwrap! There are

op-wrapped cylinders shall be visually inspected in accordance with the applicable clauses of

to check for

three levels

of dajmage that shall be considered (see 7.3.2); of these, only Level 2 can be repaired (see Table 1).

7.3

7.3.1

Dam
7.3.3]
and {
7.3.3]

Damage

General

hge to the composite overwrap can appear in many forms, and examples of these are
The acceptance/rejection criteria are specified in Table 1, which refers to specified d3
he types of damage. Care shall be taken to establish-the total extent of damage from
13) and delamination (see 7.3.3.4) as surface appearance will possibly not indicate the f

Hescribed in
image levels
impact (see
ull extent of

the damage.

Anngx B specifies additional damage criteria fot steel wire wound, aluminium-alloy cylindgrs that shall

be taken into account.

brvice, or by
e corrective
bnt cylinder.
staller.

Wheh damage is caused by installation(e.g. trailer or bundle), severity or conditions of s¢
imprpper cylinder use, the inspector.should advise the cylinder owner of the need to tak
actign to prevent or reduce further cylinder damage, or to prevent damage to a replacem
Suchl|actions should be developedwith the manufacturer of the cylinder and the original in

7.3.1 Damage levels

7.3.2.1 General

The
in ad
cons

surface of the cylinder shall be inspected for evidence of damage. Damage shall He evaluated
cordancewith Table 1. For damage not specified in this document, the manufactulrer shall be
11tedifor guidance.

7.3.2:2

h 114 d
LTVCT T UdIlldgtT

Cylinders with minor or superficial damage are categorized as having Level 1 damage. Such damage has
no adverse effects on the safety of the cylinder and its continued use. These cylinders may be returned
to service with no repair.

Scratched paint or nicks that have no appreciable depth in metal, or similar damage in the composite
cylinder paint or resin where there are no visible frayed fibres, are considered to be of this level of
damage.

© IS0 2023 - All rights reserved
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7.3.2.3 Level 2 damage

Level 2 damage is rejectable damage that requires repair, testing or rendering the cylinder
unserviceable. Level 2 damage is also reserved for conditions specified by the manufacturer, which can
differ from Level 1 or Level 3 damage outlined in Table 1.

7.3.2.4 Level 3 damage

Level 3 damage is sufficiently severe that the cylinder shall not be repaired but shall be rejected and
subsequently rendered unserviceable. See Tables 1 and 2.

7.3.3 Types of external damage

7.3.3.1

Abrasion d
Minor abras
evidentont

7.3.3.2 Dj

Cuts or gou
overwrap, r

7.3.3.3

Impact dam
overwrap, s

7.3.3.4 Dq

Delaminatid
overwrap, S
beneath the

7.3.3.5 Hiq

7.3.3.6 St

Structural d

Aal[:asion damage

age is caused by wearing, grinding or rubbing away by friction of the oveywrap mat
ion damage to the protective coating or paint is shown in Figure 1 a)rand b). “Flat s
he surface can indicate excessive loss of composite overwrap thicknéss [see Figure 1 ¢

image from cuts

bes are caused by contact with sharp objects in such a_way as to cut into the comp
educing its thickness at that point, see Figure 2 a), b) and'¢).

Impact damage

age can appear as hairline cracks in the resin, or delamination or cuts of the comp
be Figure 3 a) and b). The resin can have a frosted, crazed or opaque appearance.

plamination

n is a separation of layers of Strands, or of the strands themselves, of the comp
ee Figure 4 a) and b). It alsq_can appear as a whitish patch, like a blister, or an air §
surface.

pat or fire damage [see-Figure 5 a) and b)]

ructural damage

amage is any.evidence of:

externall bulges;distorted neck thread connections or depressions not originally designed;

erial.
bots”

1.

osite

osite

osite
pace

— bulging

ofthe liner of Type 2 or Type 3 cylinders;

— internal bulging of Type 4 or Type 5 cylinders.

7.3.3.7 Chemical attack

Chemical attack would appear as the dissolution of the matrix surrounding the fibres, see Figure 6 a)
and b). The resulting cylinder surface can be pitted, feel soft/sticky, discoloured, etc.

7.3.3.8 Loose permanent attachments

For example, signs of a collar, neck ring or permanent protective attachment that is part of the design

becoming lo

ose are causes for rejecting the cylinder.
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Damage to permanent attachments, e.g. cage, outer casing, permanent protective attachment, etc.,
excluding transparent sleeves (see 7.1.3), that are part of the original cylinder design is Level 3 damage
unless the manufacturer provides an inspection manual of damage criteria based on experimental data.

7.3.3.10 Improper repairs

Signs of damage in the repaired area in excess of Level 1 are causes for rejecting the cylinder.

Table 1 — Acceptance/rejection criteria for external damage

Level of damage

Type of damage Level 1 Level 2 Leyel 3
Acceptable damage Rejectable damage Condemned damage
(requiring additional (not r;rairable)
inspections or repairs)
Abrasion damage |Damage to the following Damage greater than Level L but |Without fufther refer-

for cylinders with |depth is acceptable: less than Level 3 shall bereferred |ence to mapufacturer’s
a water capacity of Less than or equal to 10 % of to the manufacturer fpt repair instructior]s, damage
less than 801 . q 0 procedures. Otherwise€, the dam- |greater thgn 10 % of
the thickness of the compos- . .
. . . age shall be considgered Level 3. the thickngss of the
ite overwrap with a maxi- composite bverwra
mum length in any direction |If the manufacturer does not pro- p . P
; . L . or with a nfaximum
of 25 % of the cylinder vide repairinstructions, the dam- . : .
diameter. age shalbbe considered Level 3 length in any direction
' g ' more than 25 % of the
cylinder dipmeter shall
be considered Level 3.
Abrgsion damage |Damage to the following Damage greater than Level 1 but |Without fufther refer-

of 2 mm.

If the manufacturer does not pro-

for cylinders with |depth is acceptable: less than Level 3 shall be referred |ence to mahufacturer’s
a water capacity of Less than or equal to 18 of to the manufacturer_for repair instructions, daronage
801 ¢r more . procedures. Otherwise, the dam- |greater thgn 15 % of
the thickness of thecompos- : .
: . : age shall be considered Level 3. the thickngss of the
ite overwrap with a-taxi- composite bverwra
mum length in any direction |If the manufacturer does not pro- P : P
; . - . or with a nfaximum
of 15 % of the'cylinder vide repair instructions, the dam- ) hi di .
diameter. age shall be considered Level 3 ength In ahy direction
' ' more than {15 % of the
cylinder dipmeter shall
be considefed Level 3.
Dampge from cuts {Damage to the following Damage greater than Level 1 but |Without fufther refer-
for cylinders with¢/}depth is acceptable: less than Level 3 shall be referred |ence to mapufacturer’s
a wafer capacity ‘of Less than or equal to 20 % of to the manufacturer for repair instructior]s, damage
less than 80 1 the thickness gfthe com gs- procedures. Otherwise, the dam- |greater than 20 % of
. mp age shall be considered Level 3. the thickngss of the
ite overwrap to a maximum .
composite pverwrap

to a maxim

um of 2 mm

o | 3 3 4 i n) |
vIiuT 1 CpPall ISt Ut tivlls, T Udlll

age shall be considered Level 3.

shall be considered

Level 3.

Damage from cuts
for cylinders with
a water capacity of
801 or more

Damage to the following
depth is acceptable:

Less than or equal to 20 % of
the thickness of the compos-
ite overwrap to a maximum
of 2 mm

Damage greater than Level 1 but
less than Level 3 shall be referred
to the manufacturer for repair
procedures. Otherwise, the dam-
age shall be considered Level 3.

If the manufacturer does not pro-
vide repair instructions, the dam-
age shall be considered Level 3.

Without further refer-
ence to manufacturer’s
instructions, damage
greater than 20 % of
the thickness of the
composite overwrap
to a maximum of 2 mm
shall be considered

Level 3.
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Table 1 (continued)

Type of damage

Level of damage

Level 1
Acceptable damage

Level 2

Rejectable damage

Level 3

Condemned damage

causes a frosted appearance
or hairline cracking in the
impact area that is less than

be referred to the manufacturer
for evaluation.

(requiring additional (not repairable)
inspections or repairs)
Impact damage Damage from impact, which |Damage greater than Level 1 shall |Without further refer-

ence to manufacturer’s
instructions, damage
greater than Level 1

25 mm in diameter without
permanent deformation, is
acceptable.

Otherwise thedamagestattbe
considered Level 3.

shall be considered
Level 3.

Delaminatioh

No visible delamination

Loose fibre ends from the termina-
tion of the wrapping process shall
be repaired.

Delaminating fibre|
not included in Levlel 2

[2)

Heat or fire
damage

When the composite over-
wrap is only soiled from
smoke or other debris and

is found to be suitable for
further service. Additional
attention shall be given to
cylinders with an alumini-
um-alloy liner/boss or a non-
load sharing liner.

Damage greater than Level 1
no repair allowed - consider as
Level 3.

Cylinders with evi
dence of heat or fire
damage greater than
Level 1 shall be rer
dered unserviceable.

Composite njatrix
shows deterjora-
tion and/or loose
fibres

Yellowing of the external sur-
face, or superficial deteriora-
tion of the matrix

No fibre ends exposed

Minor deteriotation of the matrix,
exposing the outermost layer of
reinforcing fibres.

Repair in accordance with 7.4

Extensive deterio-
ration, fibres have
become exposed and
loose

Structural dgmage

Not acceptable

NoTepair allowed

Cylinders with stryc-
tural damage shall|be
rendered unservicga-
ble.

Chemical attlack

When the cylinder.has only
superficial discoleration

If the chemical's nature is known,
the cylinder manufacturer shall
provide documentation confirm-
ing Level 1 or 2. If Level 2, the
manufacturer shall suggest a
suitable repair procedure.

All cylinders if chemi-
cal unknown

Any attack of the fipre

defects can be repaired a second
and final time; the cylinder shall
be retested.

Missing/illegible |Not'applicable When the manufacturer can un-  |All cylinders that can-
identification label mistakably identify the cylinder, |notbe identified and
or markings by at least the serial number, a relabelled/ remarKed

new label shall be supplied by the

manufacturer and affixed or the

marks applied either by the in-

spector or the manufacturer (see

ISO 13769).
Loose permanent |Not applicable Repair possible provided manufac- | All cylinders other
attachments turer gives written consent. than those in Level 2
Improper repair Not applicable Following a repair (see 7.4), all All cylinders with de-

fects after the second
repair

10
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Table 1 (continued)
Level of damage
Type of damage Level 1 Level 2 Level 3
Acceptable damage Rejectable damage Condemned damage
(requiring additional (not repairable)
inspections or repairs)
Damaged perma- |No damage or minor damage |When dented, cracked, broken, If Level 2 damage ex-
nent attachment such as nicks, scratches con- |showing other signs of damage ists and replacement of
sistent with normal wear (e.g. discolouration from impact) |the damaged attach-
or as advised by the manufactur- _|ment is not possible
er. Permanent attachment to be
: . Or
removed and composite cylinder
to be assessed for damage. New If the'complosite cyl-
attachment may be fitted provided |inder showjs damage
cylinder suitable for further ser- .-Yadjacent toja damaged
vice. area on thq attachment
7.4 | Repairs
Any fepairs shall be made by a person competent in repair procedures.

A reg

composite cylinders. Reference shall be made to the manufacturer for the repair procedure.

All 1]
the
over

established that the repair procedure was inadéquate or not followed, then a second and

may

Any
area

Figu
8 1}

8.1

Annd
shall

8.2

in system compatible with that used in the constructieiof the cylinder may be us

epaired cylinders shall be subjected to a pressure test before being returned to sq
ressure test, the repairs shall be examined foglifting, peeling or delamination of th|
vrap. The damage criteria identified in 7.3 shall be used. In the event of a failure,

be performed.

cylinder showing signs of a repair from a previous inspection shall not be repaired
e 7 a) through e) illustrates the'sequence of a typical repair procedure.

nternal visual inspéction

Translucent-cylinders

be followed and supersede the requirements of Clause 8.

Safe removal of valve

ed to repair

rvice. After
e composite
if it can be
final repair

in the same

x_C specifies' additional internal visual inspection requirements for translucent cylinders that

The valve shall not be removed until it is verified that there is no pressure inside the cylinder. A valve in
the open position does not guarantee that the cylinder is not pressurized. The procedures in ISO 25760

shall

8.3

be followed for the safe removal of a valve.

Internal visual inspection and cleaning

8.3.1 General

The whole of the internal surface of each cylinder shall be inspected, using an adequate technique and
illumination to identify any imperfections present.

©ISO

2023 - All rights reserved
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8.3.2 Metallic liners

A cylinder that shows the presence of foreign matter, or signs of more than light surface corrosion, shall
be cleaned internally under closely controlled conditions. Care shall be taken to avoid damaging the
liner and composite materials.

8.3.2.1 Steel liners

Suitable cleaning methods such as shot blasting, water jet abrasive cleaning, steam jet, hot water jet,
rumbling, chemical cleaning or others may be used. The method used to clean the cylinder shall be a
validated, controlled process.

If the cylin
inspected
standard (e,

Ensure that

See Annex [J

cal‘er has been cleaned by one of the methods in 8.3.2.1, the internal surface shall bevis

fter the cleaning operation in accordance with the applicable clauses of the)rele
g. [SO 18119 or ISO 10460) or manufacturer’s guidelines.

the cylinder is thoroughly dried after cleaning.

, Table D.1 for a list of gases that are corrosive to steel liners and stegel\bosses.

8.3.2.2 Aluminium-alloy liners

Suitable cle
cleaning, blj
be a validatq

Cleaning wi
avoided. Ha
solutions an

If the cylind
being cleang
clauses of tH

Ensure that

See Annex H

8.3.3 Ling
For cylinder

A cylinder s

isting with glass beads or others may be used. The methdd used to clean the cylinder
bd, controlled process.

th material other than aluminium beads, glass beads or other abrasive materials shg

'd media can embed itself in the aluminium, which can cause galvanic corrosion. AlK]
d paint strippers that are harmful to aluminjum and its alloys shall not be used.

er has been cleaned by one of the methods in 8.3.2.2, it shall be dried immediately
bd and the internal surface shall be\uisually inspected in accordance with the appli
e relevant standard (e.g. ISO 18119.et ISO 10460) or manufacturer’s guidelines.

any aqueous liquid does not stay in the cylinder for more than two hours.

for more information on'cléaning seamless aluminium-alloy liners.

rrless and non-metallic liners
s without liners'or with non-metallic liners, the following criteria shall be used.

howing thepresence of foreign matter shall be cleaned internally under closely contn

conditions
Any cleani

y controlled water jet abrasive cleaning or a method recommended by the manufact

cylinder maphufacturer’s procedures.

ually
vant

aning methods such as water jet abrasive cleaning, steam jet, hot water jet, chemmical

shall

11 be
aline

after
rable

olled
urer.
n the

nﬁ methods and/or chemical solutions used for cleaning shall be in accordance witl

After cleaning and drying, the cylinders shall be inspected again and any cylinder showing
discolouration or other surface defect (i.e. heat damage, chemical attack, cracks, bulges) shall be leak
tested (see Clause 10).

8.4 Types of internal damage

8.4.1 Typ

e 2 and Type 3 cylinders

8.4.1.1 Cracking

Cracking of the liner can occur as a result of stress corrosion or fatigue.

12
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8.4.1.2 Dented liner

For Type 2 and 3 cylinders with metallic liners, deflection of the liner toward the centre line of the
cylinder can be caused by a severe impact on the external surface.

8.4.1.3 Discoloured interior

A discoloured interior can be caused by chemical attack or contamination and can be identified as either
local or widespread discolouring.

8.4.1.4 Corrosion pitting of the interior

Corrpsion of the liner is indicated by corrosion pitting of aluminium or by rust on Steel. Each case
demgnstrates the loss of structural metal to corrosion, and this may lead to failune-by leakage. See

Figure 8.
8.4.1.5 Bulge outward

Outward bulges or deflection of the internal surface away from the centre’line can occur gs a result of
damage to the composite overwrap.

8.4.2 Type 4 cylinders

8.4.2.1 Inward bulging liner

For Tlype 4 cylinders with non-metallicliners, bulgingofthe liner caused by an improper depressurization
is nof considered structural damage.

8.4.2.2 Blistered liners

For ¢ylinders with non-metallic liners,(blistering of the liner can occur, for example, due to rapid
deprgssurisation, and can result in leakage.

8.4.2.3 Indications of chemical attack

Chemical attack can be identified through loss of material or discoloration due to internal copntamination
or from the gas product;

8.4.2.4 Indications of melting

Expgsure to external heat or rapid compression can be identified as, for example, flow or lack of material
and dleforntation of the liner surface.

8.4.2.50 Discoloured interior

A discoloured interior can be caused by chemical attack or contamination and can be identified as either
local or widespread discolouring.

8.4.2.6 Crease

Creases are seen as sharp folds/overlaps in the liner caused by, for example, yielding of the liner through
bulging.

8.4.3 Type 5 cylinders

Deterioration or loose fibres can be caused by, for example, chemical attack or ageing of the composite
matrix.

©1S0 2023 - All rights reserved 13


https://standardsiso.com/api/?name=ea8536f3e7ff0cdd8721240c4f1dc2fe

IS0 11623:2023(E)

8.4.4 Excess resin droplets

Excess resin can be a result of improper repair or, in the case of 2-part cylinders, from the process of
joining the two parts in the manufacturing process.

8.5 Inspection of cylinder neck

The internal neck threads (valve connections) and the area of the cylinder below the neck threads shall
be inspected in accordance with ISO 18119.

External neck threads or mounting fastener threads shall be inspected using the manufacturer’s
recommendptions.

All collars shall be inspected if fitted.

8.6 Inspection criteria

For Type 2 gnd Type 3 cylinders, denting of the liner is irreparable and the cylinder shall be condernned
in accordan¢e with Clause 13. Any Type 2 or Type 3 cylinder with a bulge that is\uisible internally|shall
be cause for|rejection.

The cylindgr manufacturer shall determine the acceptance/rejection{eriteria for internal darmage,
which takes|precedence over the criteria outlined in Table 2 and 8.3.

Table 2 desftribes certain criteria for Type 4 and Type 5 cylinders to be followed in the absenice of
specific insfructions from the manufacturer of the cylinder being examined. A substantial varidty of
liner materials and their associated designs exist, makinga comprehensive and uniform description
difficult to formulate within this document. The inspectaor shall contact the manufacturer and obtain
specific insfructions for the cylinder design. The criteria in Table 2 can be used when manufactyrer’s
instructiong cannot be obtained.

Table 2 + Acceptance/rejection criteria for internal damage of Type 4 and Type 5 cylinders

Level of damage
Level 2

Rejectable damage
(requiring additional
inspections or repairs)

Level 1 Level 3

Acceptable damage

Type of dammage

]

Condemned damag
(not repairable)

Bulge outwafrd None Not allowed Any
Inward bulgjng Inwardbilging but with  |If no manufacturer guidanceis |Any bulging in excess of]
liner (Type 4 no,visible fold/crease available, it shall be considered |Level 2

cylinders with Level 3.
non-metallid

liners)

Blisters covering less

In the absence of manufacturer’s

Blistering of]
non-metallic

than 10 % of the surface

area and no single blister
larger than 5 % of the cyl-
inder’s external diameter.

liner

guidance, blistering in excess
of Level 1 shall be considered
Level 3.

Blisters torn open

Any blistering in excess of
Level 2

Cracking

None

Not allowed

Any

14
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Type of damage

Level of damage

Level 1
Acceptable damage

Level 2
Rejectable damage
(requiring additional
inspections or repairs)

Level 3

Condemned damage
(not repairable)

Indications of
chemical attack

None
Or

If liquid/chemical is de-

Ifliquid/chemical is present and
not identified, it shall be classi-
fied as Level 3 damage.

Not leak tested or failed leak
test (see Clause 10) or lig-
uid/chemical is unidentified

tected and identified and
does not adversely affect
internal materials, e.g. oil
in liquefied petroleum gas

o
Ul

Liquid/chemical

and identified and is not

compatible with|

is detected

the internal

melting

cylinders, can be cleaned maternidls
out and dried.
Indigations of None Not allowed Any

Discploured
inteljior

None or known to be
inconsequential

If discoloration is from a kftown
source that does not affect
cylinder safety or perfotmance,
then can be removed if possible
or Level 1. Can beleak tested if
discoloration isfrom unknown
source (see Clause 10).

Any reason for djiscoloura-

tion that adversg
cylinder safety a
formance.

Not leak tested ¢
test (see Clause

ly affects
nd/or per-

r failed leak
10)

Composite matrix
(no ljner) shows

or lopse fibres

detefioration and/

None or minor confirmed
to pass leak test (see
Clause 10)

A few strands noted or doubtful,
then shall pass leak test (see
Clayse’10)

Not leak tested ¢
test (see Clause

OR

When deteriorat
tensive

r failed leak
10)

ion is ex-

Crease

None

Not allowed

Any

lets (no liner only)

Excefss resin drop-

None or identifiéd as ex-
cessresin

Not applicable (no need to repair)

Not applicable

9 Pressure test

Each

cylinder shall bé subjected to a pressure test using a suitable fluid, normally watej

medjum. When a‘\¢ylinder is pressure tested with water, the internal surface shall be drie

poss
corr
a png

All ty

pnacof compasitacuvlindars caovarad by thic docymant chall bha eaccyy

ble after-tlie test. Leaving water in Type 2 or Type 3 cylinders for a prolonged peridg
sion. Either the proof pressure test or the hydraulic volumetric expansion test may be|
umatic proof pressure test.

, as the test
d as soon as
d can cause
replaced by

ratactad in Ann
€

rdance with

Peoortomp oot Ty nmatro CoOveTTor

Dyt o Curht e So T ot proooo

TC—TtCott

TITotCT

the relevant design standards such as ISO 11119-1, ISO 11119-2, ISO 11119-4, ISO 11515 or the proof
pressure test in [SO 11119-3, as appropriate. The test pressure shall be established from the marking

on the cylinder.

In the case when a pneumatic pressure test is carried out, appropriate measures should be taken to
ensure safe operation and to contain any energy that can be released.

WARNING — Appropriate measures shall be taken to ensure safe operation and to contain any
energy that can be released. Pneumatic proof pressure tests require more precautions than
hydraulic volumetric expansion tests, regardless of the size of the cylinder or tube. Errors in
carrying out this test can lead to a rupture under gas pressure. Therefore, these tests shall be
carried out only after ensuring that the safety measures adopted satisfy the safety requirements.

© IS0 2023 - All rights reserved

15


https://standardsiso.com/api/?name=ea8536f3e7ff0cdd8721240c4f1dc2fe

ISO 11623:

2023(E)

Special care shall be taken using air as the medium for the pneumatic pressure test due to the oxidizing
potential of high-pressure air. At 300 bar1), the partial pressure of oxygen is approximately 60 bar.

Any cylinder failing to conform to the requirements of this test shall be rejected.

The pressure test may be replaced by a suitable non-destructive examination (NDE) technique (e.g.
IS0 23876, ISO/TS 19016) with agreement between the manufacturer and the competent authority.

When a cylinder is used in an assembly in a protective frame, a pneumatic proof pressure test of the
entire assembly may be conducted, where allowed by the competent authority of the country of use.

10 Leak tpst

WARNING

energy that can be released. Pneumatic pressure tests require more precautions than’hydr
tests, regarndless of the size of the cylinder or tube. Errors in carrying out this testcan lead
rupture under gas pressure. Therefore, these tests shall be carried out only after ensuring

the safety 1

Leak testing
4 and Type
inspection 3
The followi
achieve the

Pressuri
and ling

Maintai

Conduc
a suitab

A failure of

— for cyliy
6 ml/h

for tubd
i.e. 12

Adequate s3

This test m3
comparable

Appropriate measures shall be taken to ensure safe operation and to contain

heasures adopted satisfy the safety requirements.

r of the cylinder surface, i.e. excluding the valve and fittings, shall*be performed on
5 cylinders when indicated by the nature of the imperfectionsyfound during the int
s noted in Table 2. This leak test shall be conducted after cempletion of the pressure
hg method is an example for leak testing and is recommended, but alternatives W
same result are permitted.

ize the cylinder to 2/3 of the test pressure with a gas compatible with the previous con
r. In most cases, this can be air or nitrogen.

n this pressure in the cylinder for not less than 2 h.

le technique (e.g. cylinder immersiohler with soapy water).
he leak test occurs if:

ders with a water capacityup to and including 450 1: leakage greater than 1 bubble/mi
n the bubble leak test; or

s with a water capacity greater than 450 1 up to 3 000 1: leakage greater than 2 bubble
11/h in the bubble-leak test.

fety precautions should be taken to contain any energy that can be released.

y be augmented or replaced with a compatible trace gas detection system with an acct
to or:better than the bubble leak test.

The differepce between leakage and the expulsion of trapped gas between the liner and comp

any
qulic
toa
that

Type
brnal
test.
rhich

tents

F a bubble leak test for at least 10 min. The cylinder shall be visually checked for leaks tising

[racy

osite

overwrap in Type 4 cylinders shall be considered.

Liners in Type 4 cylinders can absorb gas when the cylinder is pressurized. Absorbed gas will be
released from the liner when the cylinder is depressurized for inspection. Gas will be released from
the liner both into the cylinder, as well as trapped between the liner and the composite overwrap. The
amount of gas trapped will be less than the absorbed amount of gas in the liner. When pressurizing the
cylinder after inspection, trapped gas can be expelled through the composite overwrap and/or at the
boss/liner interface.

Initially, the rate of gas that is expelled can be greater than the acceptance criteria for a leak but will
gradually decrease until the trapped gas is expelled.

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?
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11 Inspection of valve

If a used valve is to be reintroduced into service, it shall be ensured that only valves inspected and
maintained in accordance with ISO 22434 are fitted.

12 Final operations

12.1 Drying and cleaning

The interior of each cylinder shall be thoroughly dried by a suitable method immediately after the

pres
that
that

12.2

Com
undd

bure test to remove all traces of free water. The interior of the cylinder shall be inspect
tis dry and free from other contaminants. If heat is used for drying, care shall betak
Fhe maximum time and temperature as indicated in 5.2 are not exceeded.

Painting

posite cylinders are not required to have their original paint nenewed. When r
rtaken, it shall be carried out with great care to ensure that no@damage is caused t

com

the qurface pre-conditioned, it shall be done using the manufacturer’s specifications. C
sométimes repainted using paints that require stoving. In these\circumstances, care shall
ensufe that the maximum time and temperature as indicated in 5.2 are not exceeded so that

iS no|
spec

Care

12.3

Ifre-
8.4 b

The

nece
over
sizes

Whe
shall

12.4
Thes|

osite surfaces for pre-paint surface conditioning. When the otfiginal paint has to be

degraded in any way. It is recommended that manufacturers be contacted for appra
fications and painting procedures for their cylinders:

shall be taken that the identification label is masked out prior to painting to maintain

Cylinder re-valving

valving is required after the pressureitest, the neck thread shall be reinspected in acco
efore the cylinder is re-valved to-verify absence of damage.

bd to ensure
bn to ensure

ppainting is
p any of the
removed or
ylinders are
be taken to
the cylinder
priate paint

ts legibility.

rdance with

unless contrary information is shown on the label. For other threads, see ISO/TR 113

h the use of lubrieants/sealing material is permitted, only those compatible with the
be used, takirg particular care for oxygen service, in accordance with ISO 11114-2 or

Checkiof cylinder tare

e réequirements only apply when permanent attachments are replaced (e.g. valveg

attad

valve shall be fitted to thetcylinder using a suitable method of sealing. The optifnum torque
5sary to ensure both thesseal between the valve and the cylinder and prevent any fossibility of
stressing of the neck shall'be used in accordance with ISO 13341 for the most common [SO thread

4,

gas service
[SO 13341.

, protective

hments) on cylinders for liquefied gases. The cylinder tare shall be obtained using

a weighing

machine that is regularly calibrated and checked for accuracy. The capacity of the weighing machine
shall be suitable for the weight of the appropriate cylinders.

The tare shall include the mass of the cylinder, valve(s) and all permanent attachments. If the tare of the
cylinder differs from the marked tare, the original tare shall be cancelled, and the correct tare marked
in a permanent and legible fashion in accordance with ISO 13769. Table 3 gives examples of acceptable
deviation of the tare weight between scale and stamped marks.

Stamp marking of the composite overwrap is not permitted.
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Table 3 — Maximum differences between scale weight reading to marked tare

12.5 Retes

After satisf:

marked by 4
standard, e.
a) the chg

inspect

traffic s
b) the marn
c) the preg
The mark m

the cylinder
the cylinder

12.6 Refernence to next periodic inspection and test date

The next pe
coloured rir
required) of

Annex F prq
use, and the|

Cylinder water capacity
4 Maximum permissible deviation in tare
1 g
0,5<V<1,02 +25
1,0sV<5,0 +50
50<V<20 +200
20<V <80 +400

NOTE For cylinders of water capacity greater than 80 [, a different maximum permissible
deviation in their tare can be necessary.

a2 For cylinders with less than 0,5 | of water capacity, the maximum weight deviation

should be reduced to a value less than 25 g.

t marking

iIctory completion of the periodic inspection and test, each cylinder-shall be perman
tamping or affixing a label in accordance with the relevant national regulation or rele
b, [SO 13769. The marking should include:

racter(s) identifying the country that authorizes the)*body performing the per
on and testing as indicated by the distinguishing signs of motor vehicles in internat
pecified in the UN Model Regulations(l];

k or symbol of the authorized testing facility;
ent test date (as either YY/MM or YYYY/MM).

ay be engraved on a ring made of a material compatible with the gas service and affix
when the valve is installed. The ringlean only be removed by disconnecting the valve

iodic inspection and test.date may be shown by an appropriate method such as by a pl4
g/disc fitted between the valve and the cylinder indicating the year (and the month,
the next periodiciinspection and/or tests.

vides one example of an existing system for indicating retest dates; other systems 4
same systéms are used but with different colours for the same year.

12.7 Iden

If the identification of the cvlinder's contents is rpqnirpd then ISQ 72285 and ISO 32 can be us

:Lification of contents

ently
vant

iodic
jonal

ed to
from

nstic-
when

re in

bd as

examples for labelling and colour coding, respectively.

If painting is required, care shall be exercised in accordance with 12.2.

If a change of gas service is involved, follow the requirements of ISO 11621.

12.8 Records

The inspector shall record details of the present test and the following information shall be available:

owner's

owner’s

18

name,;

and/or manufacturer's serial number;

© IS0 2023 - All rights res

erved


https://standardsiso.com/api/?name=ea8536f3e7ff0cdd8721240c4f1dc2fe

All information regarding the test shall be retained by the testifig facility and shall be av
minimum of two periodic inspection and testing intervals.

13
The

procgdure.

If a

condemned. The cylinder shall be rendered unserviceable for holding gas under pressuf
morg of the methods listed in Clause 13.s06 that it is impossible for the cylinder to be reintj
service.

Ins

scrapped. If there are no specific regulations, the condemned cylinder shall be identified.

The

1SO 11623:2023(E)

cylinder tare where applicable;

test pressure;

present test date;

year of manufacture;

identification symbol of the authorized body carrying out the inspection;

identification of inspector;

ylinder manufacturer;

anufacturing specification;

ominal water capacity.

Rejection and rendering cylinders unseryiceable

lecision to reject a cylinder may be taken at any~stage during the periodic inspection

Fejected cylinder cannot be recovered;the owner shall be notified, and the cylin

dme cases, it can be necessary to transport condemned cylinders to a place where

following methods may be used for rendering cylinders unserviceable:

¢rushing or shredding the entire cylinder by mechanical means;

the top deme or, in the case of a thin-walled cylinder, piercing in at least three adjacent

jegged cutting of the neck and shoulder;

which need
be items are:

ailable for a

and testing

ler shall be
e by one or
oduced into

they can be

Iburning antirregular hole in the top dome equivalent in area to approximately 10 % of the area of

places;

irregutarcutting of threcylinmder ir two or more pieces inctuding the shoutder;

bursting using a safe method.

Care shall be taken to ensure that the method used does not create an environmental hazard.
Furthermore, care shall be taken to ensure that the method used is carried out in a safe manner.

© IS0 2023 - All rights reserved
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a)}-Examples of Level 1 abrasion damage — Superficial abrasion
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b) Example of Level 2 abrasion damage

Figure 1 — Abrasion damage — see Table 1 for criteria

© IS0 2023 - All rights reserved

c) Examples of Level 3 abrasion damage
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measurement
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b) Examples of Level 2 damage from cuts

©1S0 2023 - All rights reserved 23
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c) Exanjples of Level 3 damage from cuts and showing device for cut depth measurementt

Figuré 2— Damage from cuts — see Table 1 for criteria

a) Examples of Level 1 impact damage — Superficial impact damage

24 © IS0 2023 - All rights reserved
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b) Examples of Level 3 impact damage

Figure 3 — Impact damage — see Table 1 for criteria
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a) Example of Level 2 delamination damage N

S b) Example of Level 3 delamination damage

Figure 4 — Delamination damage
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b) Example of Level 3 fire damage

Figure 5 — Heat or fire damage

1SO 11623:2023(E)
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QO

b) Level 3 — Example of chemical damage

Figure 6 — Chemical attack damage
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a) Length measurement

c) Resin mixing d) Resin application

e) After cure

Figure 7 — Level 2 repair by competent person
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Figure 8 — Internal corrosion damage
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