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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

organiza

tions, 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 prog¢edures used to develop this document and those intended for its further maintenance afe
describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed\for the
different| types of ISO documents should be noted. This document was drafted in accordance with the
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may\be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patent/rights. Details pf
any patept rights identified during the development of the document will be in the_Introduction and/¢r

on the IS

Any tra
constituf

For an ¢
expressi
World Tr
URL: ww

list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the conveniénce of users and does npt
e an endorsement.

xplanation on the voluntary nature of standards, the-meaning of ISO specific terms arjd
bns related to conformity assessment, as well as infermation about ISO's adherence to the
ade Organization (WTO) principles in the TechnicaliBarriers to Trade (TBT) see the following
w.iso.org/iso/foreword.html.

This do
Committ
Committ]
Plastics p
between

This sec
technica

The maj
— New

— Revi

— Addition of Annéx A "Interchangeability of different material grades — Testing of an alternatiye

matg

A list of

ument was prepared by the European Committee for Standardization (CEN) Technicpl
ee CEN/TC 155, Plastics piping systems and.dtcting systems, in collaboration with ISO Technicpl
ee TC 138, Plastics pipes, fittings and valves for the transport of fluids, Subcommittee SC 2,
ipes and fittings for water supplies, in a¢écordance with the Agreement on technical cooperatidn
[SO and CEN (Vienna Agreement).

bnd edition cancels and replaces the first edition (ISO/TS 21003-7:2008), which has begn
ly revised. It also incorporates the Amendment ISO/TS 21003-7:2008/Amd1:2010.

r technical changes are;
definition of the tern1s “material”, “material grade” and “compound”;

sion of 6.2 “typé)tésting”;

rial grades for a layer in a Multilayer M-Pipe (second sourcing)”.

ILparts in the ISO 21003 series can be found on the ISO website.

Any feed

ack 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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Introduction
This document can be used to support elaboration of national third party certification procedures for
products conforming to the applicable part(s) of ISO 21003.

This document is a part of a System Standard for plastics piping systems of a particular material for a
specified application. There are a number of such System Standards.

At the date of publication of this document, System Standards for piping systems of other plastics

4 | J £ 4+l 1: 3 £l o £o11 H
ditlidlo UsSTU TUL ULIHT SdIIIT dppPIItdlivUlil a1 © LT TUTTUVV 1115-

— SO 15874, Plastics piping systems for hot and cold water installations — Polypropylene(@%)
— IS0 15875, Plastics piping systems for hot and cold water installations — Crosslinked é\élyethylene (PE-X)
— SO 15876, Plastics piping systems for hot and cold water installations — Pol @ne (PB)

— SO 15877, Plastics piping systems for hot and cold water installatiogqf Chlorinated pply (vinyl
chloride) (PVC-C) &

— SO 22391, Plastics piping systems for hot and cold water ins@tions — Polyethylene lof raised
temperature resistance (PE-RT) ;\\

They are supported by separate standards on test methods Qv%ich references are made thyoughout
the System Standard. Q

The System Standards are consistent with generak&hdards on functional requirementsg and on
r¢commended practice for installation. <

Flgures 1 and 2 are intended to provide genera 'sr§c\>rmation on the concept of testing and orggnisation
of those tests used for the purpose of the ass @ﬁent of conformity. For each type of test, i.e. type testing
(TT), batch release test (BRT), process veriﬁ%tion test (PVT), and audit test (AT), this document details
the applicable characteristics to be asse!@d as well as the frequency and sampling of testing.

Al typical scheme for the assessment’of conformity of materials, compounds, pipes, fittings$, valves,
jdints or assemblies by product manufacturers is given in Figure 1

@ ) o
@) & )
O o o
O . o o

PRODUCTION

Test performed by or on behalf of the manufacturer

Figure 1 — Typical scheme for the assessment of conformity by a product manufacturer

A typical scheme for the assessment of conformity of compounds, pipes, fittings, joints or assemblies by
manufacturers, including certification, is given in Figure 2.
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Figure 2 — Typical scheme for the assessment of conformity by,
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Scope

his document gives requirements and guidance for the assessment of conformity of con
roducts, and assemblies in accordance with the applicable part(s) of ISO 21003 'intended to be
the manufacturer’s quality plan as part of the quality management systent and for the estab
[ certification procedures.

conjunction with the other parts of ISO 21003 (see Foreword) this document is appl
ultilayer piping systems intended to be used for hot and cold watetinstallations within buil
le conveyance of water, whether or not intended for human copsumption (domestic systemsg
bating systems, under design pressures and temperatures appropriate to the class of applicg
0 21003-1:2008, Table 1).

Normative references

he following documents are referred to in the text in such a way that some or all of theil

hdated references, the latest edition of the-referenced document (including any amendmentsj
0 17456, Plastics piping systems — Multilayer pipes — Determination of long-term strength
0 21003-1, Multilayer piping systems for hot and cold water installations inside buildings — Part |
0 21003-2, Multilayer pipingsystems for hot and cold water installations inside buildings — Par

0 21003-3, Multilayer piping systems for hot and cold water installations inside buildings
ttings

0 21003-5, Multilayer piping systems for hot and cold water installations inside buildings -
tness for purpose of the system
Terms and definitions

pr-the purposes of this document, the terms and definitions given in ISO 21003-1, ISO 21003-

hpounds,
included
lishment

icable to
dings for
) and for
tion (see

' content

constitutes requirements of this document., For dated references, only the edition cited applies. For

applies.

: General
t 2: Pipes
- Part 3:

- Part 5:

B and the

following apply.

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

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.or

©

ISO 2019 - All rights reserved
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3.1

certification body
impartial body, governmental or non-governmental, possessing the necessary competence and
responsibility to carry out certification of conformity according to given rules of procedure and
management

Note 1 to

3.2

entry: A certification body is preferably compliant with ISO/IEC 17065.

inspection body

body thaff performs imnspection

Note 1 to
Note 2 to
[SOURCH
3.3

testing laboratory

laborato
perform

Note 1 to

3.4

quality management system

partofa
Note 1 to
[SOURCH
3.5

quality plan

documer
particuls

3.6
type tes
TT
testing g
conform

Note 1 to
provided

3.7
batch re

entry: An inspection body can be an organization, or part of an organization.
entry: An inspection body is preferably compliant with ISO/IEC 17020[3].
: ISO/IEC 17020:2012[3], 3.5]

'y which measures, tests, calibrates or otherwise determines the'‘characteristics of t}
hince of materials and products

entry: A testing laboratory is preferably compliant with ISO/IEC 17025.

management system with regard to quality

entry: Requirements for quality management systems.are given in ISO 9001[1.

:1S0 9000:2015 [6], 3.5.4, modified — Note #to entry has been added]

t setting out the specific quality-practices, resources and sequence of activities relevant to
r product or range of products
fing

erformed to prowé-that the compound, component, product, joint or assembly is capable
ng to the requirements given in the relevant standard

entry: The type test results remain valid until there is a change in the compound or product or assemb
that the pfocess verification tests are done regularly.

lease test

1S

a

ly

BRT

test performed by or on behalf of the manufacturer on a batch of material compound, components or
products, which has to be satisfactorily completed before the batch can be released

3.8
process
PVT

verification test

test performed by or on behalf of the product manufacturer on compounds, components, products or
joints at specific intervals to confirm that the process continues to be capable of producing components
and products which conform to the requirements given in the relevant standard

Note 1 to entry: Such tests are not required to release batches of materials, compound, components or products
and are carried out as a measure of process control

© ISO 2019 - All rights reserved
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3.9

audit test

AT

test performed by a test laboratory on behalf of an inspection body or certification body to confirm
that the material, compound, components, product, joint or assembly continues to conform to the
requirements given in the relevant standard and to provide information to assess the effectiveness of
the quality management system

3.10
indirect test

I
t{st performed by or on behalf of the manufacturer, different from that specified test for that pprticular
characteristic, having previously verified its correlation with the specified test

3|11
witness test
WT
tdst accepted by an inspection or a certification body for type testing and/oTr audit testing,|which is
arried out by or on behalf of the manufacturer and supervised by a representative of the inspgection or

(@)

c¢rtification body, qualified in testing

3|12

material

composition grouped by families, expressed by generic names,used in material standards, e.g. PP-H, PB-
R| PE-RT Type II, PE-Xa, aluminium alloy type 8006

3|13

material grade

nmaterial with a defined specification from a material manufacturer

3|14

alternative material grade

nlaterial grade available for the production of a multilayer pipe, but different from the one usgd in the

type test (second sourcing)

Npte 1 to entry: The pipe manufacturer might have alternative material grades for the inner layer, innerf adhesive
layer, metal layer, outer adhesivelayer and/or outer layer of the multilayer pipe.

3|15

compound
clearly defined homegenous mixture of base polymer with additives, i.e. antioxidants, pigments, sfabilizers
and others, at a desage level necessary for the processing and the intended use of the final produgt

3|16

bhatch of material grade
clearly.identified quantity of a given homogeneous materials or compound manufactured under
uhiform conditions and defined and identified by the materials or compound manufacturer

3.17

product

pipe, fitting, or valve of a clearly identified type intended to be a part of a piping system, which the
manufacturer puts on the market

3.18

product batch

clearly identified collection of units or products, manufactured consecutively or continuously under the
same conditions, using the same compounds conforming to the same specifications

Note 1 to entry: The production batch is defined and identified by the product manufacturer.

© IS0 2019 - All rights reserved 3
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3.19

lot

clearly identifiable sub-division of a batch for inspection purposes

3.20

sample

one or more units or products drawn from the same production batch or lot, selected at random without
regard to their quality

Note 1 to entry: The number of products in the sample is the sample size.

3.21

group

collectioh of similar components from which samples are selected for testing purposes

3.22

compongnt

product jnanufactured out of a specific material or compound, brought to the market|as part of another
product pr as a spare part

Note 1 tolentry: For drinking water application, components may be considered as.products and be individually
approved|(e.g. o-ring, gasket) or they are tested as an integral part of a product (e.g.in a valve).

3.23

joint

connectipn between two or more products

3.24

assembly/assembled product

product

3.25
samplin
specific

3.26
product
generic d

EXAMPLJ

3.27
cavity
<mouldi

EXAMPLH

4 Abh

Consisting of two or more parts

plan
lan, which defines the test and the number of units or products or assemblies to be inspected

type
escription of a product

A pipe or fitting or valve or their main parts, of the same design, from a particular compound.

1g> space within a mould to be filled to form the moulded product

That part of an injection mould which gives the form to the injection-moulded product.

reviated terms and symbols

4.1 Abbreviated terms

To avoid

misunderstanding, the abbreviated terms in this clause are defined as being the same in each

language. For the same reason, the terms are given in the three languages, English, French and German.

EN FR DE
AT audit test essai d’'audit Uberwachungspriifung
BRT batch release test essai de llberatlo_n de. campagne de fab- Freigabepriifung einer Charge
rication
IT indirect test essai indirect indirekte Prifung

© ISO 2019 - All rights reserved
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EN FR DE
PVT | process verification test essai de ver1f1cat.1on .du procédé de fab- Prozessiiberpriifung
rication
TT type test essai de type Typprifung
WT witness testing essai témoin Priifung unter Aufsicht
4.2 Symbols
Ig Material grade used 1n the inner layer of the 1nitial type-tested M-pipe

General

(=)}

1 Grouping

6/1.1 General

6{1:2 Pressure groups

6] Testing and inspection

Mo  Material grade used in the metal layer of the initial type-tested M-pipe

Op Material grade used in the outer layer of the initial type-tested M-pipe

I Alternative material grade to be introduced in the inner layer
A
M;  Alternative material grade to be introduced in the metallayer
A
0

1 Alternative material grade to be introduced,ifithe outer layer

Ajp  Material grade used in the inner adhesive layer of the initial type-tested M-pipe

App Material grade used in the outer adhesive layer of the initial type-tested M:pipe

i1 Alternative material grade to be introduced in the inner adhesive layer

p1  Alternative material grade to be introduced in theleuter adhesive layer

Foducts and assemblies shall beproduced by the manufacturer under a quality managemen

5

Cpmpounds, products and assemblies shall conform to the requirements given of ISO 21003 (a
P

which includes a quality plan.

For the purposes of this document, the groups specified in 6.1.2 to 6.1.4 apply.

| parts).

[ system,

Two pressure groups are defined, as given in Table 1.

Table 1 — Pressure groups

Pressure group

Operating pressure, pop

bar

4: 6

8; 10

© IS0 2019 - All rights reserved
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6.1.3 Size groups

Three size groups are defined for pipes and fittings, as given in Table 2.

Table 2 — Size groups

Size group Nominal diameter, d,
mm
10<d, <26
26<dy <63
dy > 63

6.1.4 Fitting groups

Two groyips of fittings having a similar design are defined, as given in Table 3.

Table 3 — Fitting groups

Fitting group Type of fitting

1 Elbows, tees, reducers, couplers, end cdps

Unions, flange adaptors, transition fitting, adaptor pieces

2 and/or their plastics parts and others

6.2 Type testing

Relevant| TTs shall be carried out on new systems and whenever there is a change in design, compoungd,
productipn site or production method, other than routine in-process adjustments, and/or whenever
there is 4n extension of the product range.

Type tes|ts shall demonstrate that the products-conform to all requirements for the characteristi¢s
given in lable 6 to Table 10, as applicable.

Conditiohs considered as leading to a change of compound (M) of M-pipes and P-pipes are given In
Tables 4 pnd 5. Tables 4 and 5 offer a Wide range of changes.

NOTE 1

— Exa:Iple 1: A change of the.inner layer material from PE-Xa to PERT Type I

— Example 2: A changeof the metal layer material from an aluminium alloy type 8006 to a different aluminium
alloy|type or evento.assteel alloy.

— Exampple 3: A change of a material grade used for the inner layer to another material grade from another raw
matgrial supplier.

The releyant ‘characteristics to be tested in case of change of compound of M-pipes and P-pipes are

: s =1 Vi q. 1.0 - 1 AW ML 1. 1.1
glven 1 rapresG, 7 alrtt LU T COTUNIIS VI —IVIJ, as appircapre:

However, combinations of such compound changes are not covered by Tables 6, 7 and 10. In case of a
combination of compound changes of a pipe, a full type testing is required, if Annex A (see below) is not
applicable.

A special case, similar to change of compound, but with a different intention is described in Annex A.
Annex A defines the testing of second sourcing material grades. It describes a qualified test scheme
to test the interchangeability of a currently used material grade for a layer of an initial type-tested
multilayer pipe by an alternative material grade intended to be used for this layer of this pipe. The
testing does not only ensure the interchangeability of a material grade for one layer, it covers also
all possible combinations, which can occur in the production later on, when for each layer the initial
material grade and a positive tested alternative material grade can be used.

6 © IS0 2019 - All rights reserved
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The characteristics to be tested in case of change of compound (M) of plastic fittings are listed in Table 8
in columns M1 - M2 and in Table 10 in column MF, as applicable.

NOTE 2  The characteristics to be tested are applicable also for plastic fittings made of other polymer material
(e.g. PPSU, PSU, PVDF) than those materials specified in the relevant product standards.

The relevant characteristics to be tested in case of change of a metal fitting are given in Tables 9 and 10,
as applicable. A change of material of metal fittings without any change of design in those areas, which
are relevant to the joint performance, requires no testing as specified in ISO 21003-5.

Table 4 — Conditions considered to lead to a change of compound (M) for M-pipe|

7]

Type of change Conditions

Defined in Part 7 of the relevant reference product stanglard
where for M-pipes in this document only thespecific “M|LA”
change (change of polymer) is applicable:

Change of inner layera (M1) All other “M” changes in the relevantheference product ftand-

ards for the inner layer compound’are’assumed to be coyered in
accordance with parts 7 of thosé'xelevant product standard (on
mono layer pipes).

Change of supplier
Change of inner adhesive layerb (M2) Change of formulation

Change of chemical nature

Change of supplier
Change of metal (M3) Change of alloy/composition
Change'of welding system
Chaiige of supplier
Change of outer adhesive layerc (M4) €hange of formulation

Change of chemical nature

Change of supplier
Change of outer layerd (M5) Change of formulation

Change of chemical nature

1

Inner layers are the layegS'in-direct contact with the conveyed fluid and all other (stress designed) layers or the inner
de of the metal layer.

o

Inner adhesive layersare all layers applied as thin bonding layers on the inner side of the metal layer.

a

Outer adhesiveddyers are all layers applied as thin bonding layer on the outer side of the metal layer.

(=9

Outer layerscare all layers applied on the outer side of the metal layer which could be non-stress designed lpyers. For
[ress designed’outer layers the M1 procedure applies.

%]

© IS0 2019 - All rights reserved 7
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Table 5 — Conditions considered to lead to a change of compound (M) for P-pipes

Type of change Conditions

Defined in Part 7 of the relevant reference product standard
where for M-Pipes in this document only the specific “M1A”
change (change of polymer) is applicable. (For PVC-C M1 ap-
plies.) All other “M” changes for the inner layer compound are
assumed to be covered in accordance with the parts 7 of the
relevant product standard (on mono layer pipes).

Change of inner layera (M1)

Change of supplier

Change of inner adhesive layerb (M2) Change of formulation

Change of chemical nature

Change of supplier
Change df application (functional) layer (M3) | Change of formulation

Change of chemical nature

Change of supplier
Chanlge of outer adhesive layerc (M4) Change of formulation

Change of chemical nature

Change of supplier

Chanpe of (outer) plastics layerd (M5) Change of formulation

Change of chemical nature

a  Innerflayers are the layers in direct contact with the conveyed fluid@nd all other (stress designed) layers on the inng
side of thq functional layer.

b Innerfadhesive layers are all layers applied as thin bonding layexs on the inner side of the functional layer.
¢ Outerladhesive layers are all layers applied as thin bondinglayers on the outer side of the functional layer.

d  Quter layers are all layers applied on the outer side of the functional layer which could be non-stress designed layer
For stresgdesigned outer layers the M1 procedure applies:

For the pgurposes of defining a change in design, the following characteristics are relevant:
a) dimg¢nsions;
b) georhetry of the product;

c) jointling system.

In the manufacturer’s guality plan, the geometry, the dimensions and the dimensional tolerances sh4
be speciffied at least imaecordance with and in addition to the requirements given in the relevant Part(
of ISO 21003. If one>er more of these characteristics exceed the defined specifications, the releva
charactefistics given in Table 6 to Table 10, as applicable, shall be retested.

In case of extension of the product range (E), the relevant characteristics given in Table 6 to Table 10, :
applicable;shall be tested.

11

5)
Nt

LS

In case of a change of production site of a product (pipe / fitting) (P), the relevant characteristics given

in column P of Table 6 to Table 10, as applicable, shall be tested.

NOTE1 As an exception, no testing is required in case of changes (M, E) for a product (pipes/fitting

s)

manufactured at an alternative production site provided that these changes (M, E) have been evaluated according
to this document for the same product (pipe/fitting) at an equivalent and evaluated production site and provided

that the production process of the product is equivalent.

NOTE 2  In case of a change of a production site of a material grade, the supplier has to ensure that the materi
grade is identical. Additional testing of products (pipes/fitting) is not required.

al

8 © IS0 2019 - All rights reserved
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Table 6 — M-pipes: Characteristics of M pipes that require type testing (TT)

Reference Conditions requiring testa Sampling procedure
t(:ipar:) Manufacturer Certification
Characteristic | 2nd (sub) bodyb.c
clauseof | N |M1|M2|M3|(M4|M5| P | E
1SO 21003:
2008
Influence on water
intended for human| Part1, 6.2 According to national regulations
MISUIMpPTIOn
1 test piece of 1 test'piege of 1
each diameter and |diameter/ size
Appearance Part2,6.1 | + | + | + | + | + | + | + | +
pressure group grotp and pres-
sure group
1 test piece with” |1 test pie¢e with
. the smallest wall |the smallg¢st wall
d d d d d d d
(pacity Part2,6.2 | + |+ | +@ ) 4@ | +@ ]+ +d )+ thickness pro- thickness|pro-
duced duced
1 test'piece of 1 test pieg¢e of 1
. . éaoh diameter and [diameter/ size
Dimensions Part2,8.2 | + + | + + + + + +
pressure group group and pres-
sure group
See Evaluatioh
ISO 17456:2006, |checked HQy certifi-
6.2.3,6.2.4 and cation bodly.
6.2.5 as applicable |3 test pie¢es
Long-t_erm strength Part2,91 | + | +e | +h | +e | 26hT] +h | e | 4 o_f 1 diameter/
of M-pipes size group and
pressure group,
according to
ISO 17454:2006,
6.2.5
Thermal durability Part 2, 1 test piece per 1 test piege per
of M-pipes, inner )+ -1-|-1-1-1+8|compound compound
layer 10.2.1
Thermal durability Part 2, 1 test piece per 1 test piege per
of M-pipes, outer + | -|-1]-1]-14+1]~-|+ |compound compound
layer 10.272
Strength of weld bart 2 1 test piece per 1 test pie¢e per
Hne Clause il + | -| -+ |-1]-1-| - |similar construc- |similar cqnstruc-
tion type tion type
S 1 test piece per 1 test piege per
l[\le_le;mel:atlon of Part2,12.2| + + | + + - - + - |similar construc- |similar cdnstruc-
pip tion type tion type
1 test piece per 1 test piege per
lc))l(ygen permea- lPal”t 21 + _ — + — — — — lsimilar construc- lsimilar canstruc-
ity vlause 13 tion type tion type
Physical and chemi-| Part2 1 test piece per 1 test piece per
cal characteristics Clause i4 + |+ | -+ | -]+ | - | - |similar construc- [similar construc-
tion type tion type
1 sample of each |1 test piece of 1
Markin Part 2, el el ol sl 2| 4+ 1|4+ | 4 |diameter diameter/ size
& Clause 16 group and pres-
sure group

© IS0 2019 - All rights reserved
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Table 6 (continued)
Reference Conditions requiring testa Sampling procedure
t(apar:) Manufacturer Certification
Characteristic | 2nd (sub) bodybc
clauseof | N |M1 /M2 |M3|M4 | M5| P | E
IS0 21003:
2008

a

N: new product, i.e. full type testing;

M1: change of the material grade of the inner layer;

M2:c
M3: ¢
M4: c
M5: ¢

P: change of production place
E: exfension of product range;

+: tesft to be carried out.
Recommended sampling procedure for a testing laboratory working for a certification body.

Recommended sampling procedure for a testing laboratory working on behalf of a certification body.

Testi
certif

Only

In ca
meta
accor
than
teste

In cas
alum
comp

To be|
Anne

Only
Testi

ange of the material grade of the inner adhesive layer;
ange of the material grade of the metal layer;
ange of the material grade of the outer adhesive layer;

ange of the material grade of the outer layer;

1g undertaken in manufacturer's laboratory shall be taken into a¢edunt, by prior agreement with the
ication body.

f change of (coloured) compound has influence on the totalpipe opacity.

e of change to identical polymer material (e.g. PE-Xb to PE-Xb or PE-RT Type Il to PE-RT Type II) or
materials with same specifications having similar physSical properties, the confirmation testing in
dance with ISO 17456:2006, 6.2.4., applies. If this confirmation testing leads to a lower pressure level
Fhe current lowest pressure lines in the same dintension group, the relevant dimensions shall be fully
1 in accordance with ISO 17456:2006, 6.2.3.

e of change to a different polymer material(e.g. PE-Xa to PE-Xc or PP-R to PP-H) or changing from
nium alloy (e.g. type 8006 to type 8011)lor even from an aluminium alloys to e.g. a steel alloy type th
lete testing in accordance with ISO 17456:2006, 6.2.3, applies.

performed in case the outer layer.compound is only tested in accordance with ISO 21003-2:2008,
k C and the new dimension has aithinner outer layer wall thickness than the previous tested dimension$.

w

Felevant if the extension contains M-pipes with a thinner inner layer compared to the original pipes.
g according to ISO 17456:2006, 6.2.5 “control point tests”.

Table 7 — P-pipes: Characteristics of P pipes that require type testing (TT)

Chard

Reference to Conditions requiring testa Sampling procedure
partand

(sub) clause of | M1 | M2 | M3 | M4 | M5 P E
1S021003:2008

cteristic Manufacturer Certification body?

Influence o
ed for humqn consumption

wat€r ifitend-

Part1,6.2 According to national regulations

- - TTestpiece of T atam-
1 test piece per diame- P

Appearance Part2,6.1 + + + + + + + * lterand pressure group eter/ size group and
pressure group
1 test piece with the 1 test piece with the
Opacity Part2,6.2 + +d | 4d | 4d [ 4d | 4d | +d | +d |smallestwall thickness [smallestwall thickness
produced produced
1 test piece per diame- | 1 testpiece of 1 diam-
Dimensions Part2,8.2 + + + + + + + + p p eter/ size group and
ter and pressure group
pressure group
See ISO 17456:2006, Evaluation checked by
6.2.3,6.2.4and 6.2.5 as |certification body.
Lon_g—term strength of Part2,9.1 + e g e ‘2 g e + applicable 3 testlpieces of 1 diame-
P-pipes ter/ size group and pres-
sure group, according to
SO 17456:2006, 6.2.5
10 © IS0 2019 - All rights reserved
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IS0 17456:2006, 6.2.4, applies.

g Testing according to ISO 17456:2006, 6.2.5 “control point tests”.

laboratory shall be taken into account, by prior agreement with the certification body.

d Only if change of (colored) compound has influence on the\total pipe opacity.

e In case of change of layer thicknesses or change to identical polymer material (e.g. PE-Xb to PE-Xb or PE-RT Type II to PE-RT Type IJI) the con-
firmation testing in accordance with ISO 17456:2006, 6.2.4 applies. If this confirmation testing leads to a new lower pressure leve] then the
current pressure lines in the same dimension gfoup, the relevant dimensions shall be fully tested in accordance with ISO 17456:2(06, 6.2.3.

In case of change to a different polymer mategial (e.g. PE-Xa to PE-Xc or PP-R to PP-H) the complete testing in accordance with

f In case the outer layer compound isttested in accordance with ISO 21003-2:2008, 10.1 this aspect is expected to be covered by this]test.

Table 7 (continued)
Reference to Conditions requiring testa Sampling procedure
. tand
Characteristic par ificati b,c
(sub) clause of mi | mz | M3 | mMa | Mo Manufacturer Certification body!
1S021003:2008
The_rmal durability of Part2,10.1 . _ _ _ _ 1 test piece per com- 1 test piece per com-
P-pipes pound pound
Part2,10.2.2 _ _ _ _ of 1 test piece per com- 1 test piece per com-
pound pound
Delamination of P-pipes Part2,12.1 _ . " + _ 1 test piece per similar |1 test piece per similar
construction type construction type
Okveen permeabilit Part 2, _ B . _ _ 1 test piece per similar |1 test piece per similar
ygenp y Clause 13 construction type construetion type
Physical and chemical Part 2, + _ _ _ _ 1 test piece per similar |1 testpiece per similar
characteristics Clause 14 construction type consStructiofn type
. Part 2, 1 test piece per diame- 1 test plece f1diam-
arking + - + - + eter/ size grpup and
Clause 16 ter and pressure(group
pressure group
a N: new product, i.e. full type testing
M1: change of the material grade of the inner layer;
M2: change of the material grade of the inner adhesive layer;
M3: change of the material grade of the metal layer;
M4: change of the material grade of the outer adhesive layer;
M5: change of the material grade of the outer layer;
P: change of production place;
E: extension of product range;
+: test to be carried out.
b Recommended sampling procedure for a testing laboratory workingfoer a certification body.
c Recommended sampling procedure for a testing laboratory wofking on behalf of a certification body. Testing undertaken in manufacturer's

Table 8 — Plastiefittings: Characteristics of plastic fittings that require type testing|(TT)

Reférence Conditions requiring testa Sampling procedure
t(;lgirs?g;d Certification
(Qharacteristic bodyb.c
subclause of | N M1 | M2 P Manufacturer
[SO 21003:
2008
Infldénce on
water ntended Part1,6.2 According to national regulations
for human
consumption
Hydrostatic Part3 5.1 Evaluation
stress proper- and é 2' +e +e | +e - |1 evaluation per compound checked by certifi-
ties of material ) cation body
Thermal sta- Part3,5.1 N N N — |1 test piece per compound Report checked by
bility and 5.2 P p P certification body
5 test pieces of 1 di-
Appearance Part3,6.1 + + + - |5 test pieces/ size group/fitting groupf |ameter/ size group/
fitting group

© IS0 2019 - All rights reserved
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M1: c
M2: ¢

P: ch4
vided

+: tes|
b Recol

c Recoi
in maq
d  Only

e  Forb5,
oreq

f Shall

hange of polymer;

[ to be carried out.

hange of additive package;

E: exfension of product range;

Table 8 (continued)
Reference Conditions requiring testa Sampling procedure
t(é]girsiaor:«d Certification
Characteristic bodyb.c
subclauseof | N | p |M1|M2| E | P Manufacturer
[SO 21003:
2008
. . 1 test piece with
Opacity Part3,6.2 | + | +d | +d | 4+d | —d | — 1 test piece with the smallest wall the smallest wall
thickness produced .
thickness produced
Part 3 5 test pieces of +di-
Dimensiohs ! + + + + + - |5 test pieces/ size group/fitting groupf|ameter/ size grouy}/
Clause 7 -
fitting group
3 test pieces of
1 diameter/ size
Resistancp 3 test pieces/ size group/ fitting groupy fitting
. Part 3, . group for the
to internall + + + + + + |group for the relevant design pressure :
Clause 8 X S relevant design
pressure and appropriate class of applicationf
pressure and
appropriate class gf
application
Physical and . . . Evaluation
chemical ¢har- Crl):Lrlzeg"B + + + + + + tlirtlestrpolﬁce per size group;and fit- checked by certifi
acteristic g group cation body
Part 3 5 test piece of 1 di-
Marking ' + + + - + - |5 test piece/ size group/ fitting groupf |ameter/ size grouy/
Clause 11 e
fitting group
a  Materials of the reference product standards are covered in Part 7 of\those standards.
N: ngw product
D: chlange in design;

nge of production site of the pipes and\fittings made of the same compounds to an existing product location, pr
that the production process is equivalent;

nmended sampling procedute for a testing laboratory working for a certification body.

nmended sampling procedure for a testing laboratory working on behalf of a certification body. Testing undertakej
nufacturer's laboratory.shall be taken into account, by prior agreement with the certification body.

f change of (colored)-compound has influence on the total fitting opacity.

D of Part 3: If theqaw material supplier has evaluated the hydrostatic stress properties in accordance with ISO 9080(4],
hivalent, the manufacturer of the fittings shall check conformity.

containittings from each cavity. The minimum number of samples shall be at least one from each cavity.

=]
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Table 9 — Metal fittings: Characteristics of metal fittings that require type testing (TT)

Reference to | Conditions requiring testa Sampling procedure
Characteristic partand clause Certification
or subclause of | N D M1 | P E | Manufacturer bodyb.c

1SO 21003:2008

Influence on water intend-

: Part1, 6.2 According to national regulations
ed for human consumption

1 evaluation Evatmation
Material: Part 3,5.3 + - + + - er allo checkefl by cer-
p y tificatipn body
1 evaluation Evaluation
Sealing elements according i acc. to EN 681+ *|checkefl by cer-
th EN 681-1 Part3,9.3 S R T 11:2006-11% tificatipn body
Table 3
5 test pieces/ |5 test gieces
Appearance Part3. 6.1 . . . N . sizegroup/fit- |of 1 digmeter/
T ting group size group/
fitting group
5 test pieces/ |5 test fJieces
Qimensions Part3,7.3 + + + + + |sizegroup/fit- |of 1 digmeter/
P ting group size group/
fitting group
3 test pieces/ |3 testgieces
size group/ of 1 digmeter/
fitting group size group/
Part 3, 7.3 for the relevant |fitting group
Minimum wall thickness + + + - + |design pressure |for therelevant
EN 1254-3,4.3.3 and appropri- |design[pressure
ate class of and appropri-
application ate clags of
application
5 test piece/ 5 test piece of
Marking Part.3, Clause 11 | + + + + R group/ 1 diameter/

fitting group size grpup/
fitting fgroup

al  N:new product;

D: change in desig1;

M1: change of altoy;

P: change-of.production site (same product);
E: extension of product range;

+: test to be carried out.

bl “Recommended sampling procedure for a testing laboratory working for a certification body.

¢ Recommended sampling procedure for a testing laboratory working on behalf of a certification body.
Testing undertaken in manufacturer's laboratory shall be taken into account, by prior agreement with the
certification body.

© IS0 2019 - All rights reserved 13
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Table 10 — Piping system, consisting of pipe (M-pipe, P-pipe) and fitting (plastic and/or metal):
Characteristics of fitness for purpose of the system that require type testing

[2] Reference

[3] Conditions requiring testa

[4] Sampling procedure

under vacjium

ter and jointing system
for the relevant design
pressure and appropri-
ate application class

[1] Charac- |to part, clause .
teristic | of IS0 21003: De |MF | M1|M2 | M3 |M4|M5| E [5] Manufacturer | L0] Certifica-
2008 tion body?
Resistance Part5, 5.2 +d | +cd +cd +d 3 test pieces per diame- |3 test pieces of
to internal ter and jointing system |1 diameter per
pressure for the relevant design size group and
pressure and appropri- |jointing system
ate application class for the relevant
design pressute
and appropriate
application clas
Leaktighthess| Part5,5.3 +d | +cd +cd +d 3 test pieces per diame- |3 test pieces of
under intgr- ter and jointing system | {"diameter per
nal pressyre for the relevant design , \|Size group and
and bendipg pressure and appropyiy “jointing system
ate application class for the relevant
design pressure
and appropriate]
application class
Resistanck to Part5, 5.4 +d [+cd|+cd +cd +od| +d 3 test pieces per diame- |3 test pieces for
pull-out ter and(jointing system |the smallest and
fortlie relevant design  |largest diametef
pressure and appropri- | per size group
ate application class and jointing
system for the
relevant design
pressure and
appropriate ap-
plication class
Resistancp Part5, 5.5 +d |+cd|+cdl+cd|+od| 4edfcd| +d 1 assembly per diameter |1 assembly per
to thermall and jointing system for |diameter and
cycling the relevant design pres- |jointing system
sure and appropriate for the relevant
application class design pressure
and appropriate]
application clas
Resistancp Part5, 5.6 +d L+cd +d 3 test pieces per diame- |3 test pieces of
to pressufe ter and jointing system |1 diameter per
cycling for the relevant design size group and
pressure and appropri- |jointing system
ate application class for the relevant
design pressure
Leaktighthess| Part5,5)7 +d |+cd +d 3 test pieces per diame- |3 test pieces of

1 diameter per
size group and
jointing system
for the relevant
design pressure

a  N:new

D: change in design of the pipe or fitting;

M1: change of the material grade of the inner layer of the pipe;

1 1 ya e, A nll .
SYSLTHIUUT LU 4 TITW PIUUUutLl (PIPT UL TILLITS J, I.C TUIT Uy pT LTS UL,

M2: change of the material grade of the inner adhesive layer of the pipe;

MF: change of material grade of the plastic fitting material (see M1A change of the relevant parts 7);

M3: change of the material grade of the metal layer of the M-pipe; change of functional layer material of the P-pipe;

14
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Table 10 (continued)

[2] Reference [3] Conditions requiring testa

[4] Sampling procedure

[1] Charac- |to part, clause ifi
teristic | of 1S021003: | N | pe |MF|M1|M2|M3|M4|M5| E [P | [5]Manufacturer | L6] Certifica-
2008 tion body

M4: change of the material grade of the outer adhesive layer of the pipe;

M5: change of the material grade of the outer layer of the pipe;

E: extension of the product range of the pipe or fitting (except the products already covered by the scheme of sampling

procedure);

P: change of production site of the pipe or fitting;
+: test to be carried out.

Recommended sampling procedure for a testing laboratory working for a certification body. Testing undertal
manufacturer’s laboratory shall be taken into account, by agreement with the certification bodys

Test shall be made on one product diameter per size group and jointing system for the relevant.design pressu
appropriate application class.

In case more than one pipe-fitting combination needs to be tested, a combination of the different connections
tested in one test construction (per pipe dimension), provided that the number of tHe tested connections rem|

conform to the corresponding test standard and there is a maximum of tests on 2-different pipe-fitting combipations in

one test construction.

For fittings made of metal the column D is applicable only, if the change of design is made in the fitting area w
relevant for the jointing.

ten in

re and

can be
pins

hich is

br the BRT the characteristics with the minimum Ssampling frequency shall be tested accq
hbles 11 and 12, as applicable.

3 Batch release test

Table 11 — Characteristics of pipes/and minimum sampling frequencies for BRT

rding to

Referience to part and clause or

D5 °C 165 h)a

Characteristic subélause of ISO 21003:2008 Minimum sampling frequency
Appearance Part2, 6.1 1 test piece at start up and 3t least
every 8 h per machine
Qutside diameter Part 2,8.2 1 test piece at start up and 3t least
every 8 h per machine
Wall thickness Part 2,8.2 1 test piece at start up and 3t least
every 8 h per machine
esistance to intenhal'pressure 1 test piece per 24 h per mafhine
D5 °C, 22 h)
r Part2,9.1

1 test piece per week per m

hchine

R
(
0
Resistanceto internal pressure
(
)

egree of crosslinking (PE-X)

Part 2, Clause 14

1 test piece per 24 h per ma

rhine

Mettfiow Tate FDB, FF, FE-RT]]

Fart Z, Clause 14

TTestpiece per 24 T per ma

chine

Marking

Part 2, Clause 16

1 test piece at start up and at least

every 8 h per machine

a  In case of dispute testing at 95 °C and 165 h shall be done.

© IS0 2019 - All rights reserved
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Table 12 — Characteristics of plastic fittings and minimum sampling frequencies for BRTs

Characteristic

Reference to part and clause or
subclause of 1SO 21003:2008

Minimum sampling frequency2

Appearance

Part 3, 6.1

1 test piece at start-up, then at least
every 8 h per machine

Geometrical characteristics (but
only those dimensions which vary
by the manufacturing process and
affect the function of the joint or

Part 3, Clause 7

1 test piece at start-up, then at least
every 8 h per machine

fitting)

considere|

Resistanfe to internal pressure Part 3,8.3 1 test piece/ batch, but at least

(20°C, 1) every 10 days per machine

Or

Resistande to internal pressure

(95°C, 1000 h)

Marking Part 3, Clause 14 1 test piece/ batch, but at least
every 10,days per machine

a  For nfultiple cavity moulds, a rotating sampling procedure between the cavities for testing during the shifts shall be

. The manufacturer shall give details in his quality plan accordingly.

The manjufacturer shall specify a batch or lot in his quality plan.

A batch
carried d

If a prodpct fails in respect of any characteristic given in(Tables 11 and 12, as applicable, the batch

lot shall
product

The rete

6.4 Pr

For the ]
Tables 11

br lot shall only be released for supply when all the relevant tests and inspections have begn
ut at least once at the specified frequencies and the requirements have been met.

DI
be rejected or the retest procedure shall be.performed for the characteristic on which the
failed.

5t procedure shall be given in the manufacturer’s quality plan.

pcess verification tests (PVTS)

PVT the characteristics with\the minimum sampling frequency shall be tested according to
b and 14, as applicable.

[able 13 — Characteristics of pipes and minimum sampling frequencies for PVTs

Reference to part and
clause or subclause of
1SO 21003:2008

Characteristic Minimum sampling frequency

Resistan

Ce to intexnal pressure

ISO 17456:2006: 6.2.5 One test piece per year per d, and ey

(95°C, 1)000,h)
Table T#— Characteristics of plastic fittings and minimum sampling frequencies for PVTS
Reference to part and
Characteristic clause or subclause of Minimum sampling frequency

1SO 21003:2008

Resistance to internal pressure
(95°C,1000h)

Reference product standard
and Part 3, Clause 8

One test piece per year per size group and
fitting group

If a pro

duct does not conform to the requirements in respect of any characteristic given in

Tables 14 and 15, as applicable, the retest procedure detailed in the manufacturer's quality plan shall
be performed.

16
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If the retest procedure does not confirm conformity of the product to the requirements, then the process
shall be investigated and corrected in accordance with the procedures given in the manufacturer’s
quality plan, as well as to verify the characteristics given in Table 12 to Table 13, as applicable.

A test performed as an AT does not need to be repeated as a PVT.

6.5 Audit tests (AT)

ATs are performed if certification is involved only.

Table 15 — Characteristics of pipes and minimum sampling frequencies for ATs

Reference to part and
Characteristic clause or subclause of Minimum sampling frequency
1SO 21003:2008

Appearance Part2, 6.1 Three test pieces per year_per size group
(Jeometric characteristics Part2,8.2 Three test pieces per year per size group
Resistance to internal pres-
sure ISO 17456:2006: 6.2.5 Three test pieces\per year per size group
(P5°C,1000h)
Marking Part 2, Clause 16 Three testpieces per year per size group

Table 16 — Characteristics of plastic fittings and minimum sampling frequencies for ATs

Reference to part and
Characteristic clause or subclause of Minimum sampling frequency
IS0 21003:2008
Appearance Part 3, 6.1 Three fittings per year per size group and fit-
ting group
(eometrical characteristics Part 3;-Clause 7 Three fittings per year per size group and fit-
ting group
Resistance to internal pres- Refereneé product standard . : .
dire and Part 3, Clause 8 tTi}rllreerfolltltmgs per year per size group afpd fit-
(b5 °C, 1000 h) g group
Marking Part 3, Clause 11 Three fittings per year per size group anpd fit-
ting group

Table 17 — Characteristics for fitness for purpose of the piping system and minimum sampling
frequencies for ATs

Reference to part and subclause
of IS0 21003:2008

Pressureitest (1 000 h) Part5,5.2 one assemblya per size gI'OlIlp and
jointing system per year

€haracteristic Minimum sampling fre(ruency

a Differenttupes of fittings from oroun 1 and 2 of the same sustem mav be tested in the same assembly
J T O [=] r 7 4

Certification bodies may accept process verification tests (PVTs) as audit tests (ATs) if witnessed by
them or by their agencies.

The sizes, types and classes selected for tests should preferably be primarily those, which have not
previously been selected for audit testing. Samples should preferably be taken from the largest volume
of production per group.

6.6 Indirect testing (IT)

Generally, testing shall be performed using the test methods referred to in ISO 21003 (all parts).

© IS0 2019 - All rights reserved 17
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ITs may be used for BRT characteristics as given in Tables 11 and 12. Indirect testing shall not be used

for TTs, PVTs or ATs.

The indirect test method used and the correlation or safe relationship of the indirect testing to the
specified testing shall be documented in the manufacturer’s quality plan. The continuing validity of the

indirect testing shall be checked at regular intervals.
In cases of dispute, the BRT as specified in Tables 11 and 12 shall be used

If certification is involved, the IT could be accepted by a certification body.

6.7 Te

Unless o
with the

st records

therwise specified all records shall be maintained for a minimum of ten years in accordange
information given in the quality management system.

18
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Annex A
(informative)

Interchangeability of different material grades — Testing
alternative material grades for a layer in a multilayer M-pi
(second sourcing)

A.1 General

Ekchanging a material grade by a different material grade even of the same(material may|

nlaterial grade for a layer of an initial type-tested multilayer pipe by an alternative mater
irftended to be used for this layer of this pipe is described in this annek.

his abridged method therefore serves not to determine a specific profile of the properties

ameters nor layer thicknesses of any layer.

starting point. The testing does not only ensure the interchangeability of a material grade for
itlcovers also all possible combinations, which>can occur in the production later on, when for e
the initial material grade and a positive tested alternative material grade can be used.

Since multilayer pipes are only implementable in combination with system-related fittings acc
the ISO 21003 series, the interchangeability testing covers also system tests.

construction, consisting of ininer layer, inner adhesive layer, metal layer, outer adhesive layer 4
lgyer. Furthermore, this method is limited to one alternative material grade per layer, only.

For third party certification purposes the final testing program, also if necessary beyond the |
tq one alternativematerial grade per layer, shall be made in agreement in a case-to-case situa
the certification’body.

Arcording tothe rules of this Annex A, the marking of the pipe shall be unchanged when an al
nlaterial grade is used in one or more layers.

of
pe

have an

irffluence on the basic properties and characteristics of a multilayer pipe. Inssuch cases, it is nfecessary
tq test its interchangeability. A qualified test scheme to test the interchangeability of a currently used

al grade

of a new

T

construction, but rather is intended exclusively for the evaluation of alternative material grades for
ah already ISO 21003 tested multilayer M-pipe. Furthermore; this Annex A is not applicabl¢ for any
d]mensional changes (including respective tolerance limits), explicitly neither of inner pr outer
d
F

br this method of interchangeability testing, the<nitial type tested multilayer pipe is alyvays the

ne layer,
ach layer

brding to

Dre to the complexity of this isste, the described method is limited to multilayer M-pipes in the 5-layer

nd outer

mitation
fion with

ernative
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Figure A.1 — Layer structure
A.2 Method
A.2.1 General and requirements for application of this method

The basis for using the method on a multilayer M-pipe is proof of a positive test according to the
[SO 21003 series.

According to this method, only one alternative material grade shall be introduced for each layer.

In the case that for several layers an alternative material grade each is introduced at the same time, the
proper approach is to proceed as if the alternative material grade for each layer were introduced one
after the other.
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A.2.2 Interchangeability testing

When introducing an alternative material grade for a layer, the testing of the interchangeability starts
with the basic test according to lines 1 and 2 of Tables A.2 to A.6, as applicable.

If, when introducing an alternative material grade for a layer, there is already an alternative material
grade for one or several other layers, then the respective additional tests shall be performed. The
additional test are given in Tables A.2 to A.6, as applicable. The test specimens for these additional tests
fixed in Tables A.2 to A.6 ensure that all the possible combinations of material grades in the different
layers, which can occur in production later on, are covered.

Al2.3 Method for the introduction of an alternative material grade at the inner.layer

The alternative material grade for the inner layer shall correspond to the material 4sed for the inner
lgyer of the initial type-tested M-pipe. The same material according to Table A.1 used in the injner layer
of the initial type-tested M-pipe has to be selected for the alternative material grade.

Table A.1 — Materials for the inner layer of an M-pipe

Standard Material
PP PP-B
as per ISO 15874-2 PP-H
PP-R
PP-RCT:
PE-X PE:Xa
as per ISO 15875-2 PE-Xb
PE-Xc
PE-RT PE-RT Type |
as per IS0 22391-2 PE-RT Type I
PB PB-H
as per ISO 15876-2 PB-R
PVC-C PVC-C Type |
as pef SO 15877-2 PVC-C Type Il

NPTE Practical examples to show what is meant:

— The material usediin the inner layer of the initial type-tested M-pipe is a PP-R. The alternative matejrial grade
shall only be@PP-R again.

— The material used in the inner layer of the initial type-tested M-pipe is a PE-Xb. The alternativg material
gradeshall only be a PE-Xb again.

— This method covers not to introduce an alternative material grade of PE-Xc instead of a PE-Xa grade at the
inner layer of the initial type-tested M-pipe.

— This method covers not to introduce an alternative material grade of PB-R instead of a PP-H grade at the inner
layer of the initial type-tested M-pipe.

Testing an alternative material grade for the inner layer is conducted according to Table A.2.

The scope of the basic test is described in Table A.2 in Line 1 as well as the composition of the respective
test specimen in Line 2.

In case of an already existing alternative material grade for the inner adhesive layer, additional tests
are required according to Table A.2, line 3 with test specimen described in line 4. In case of an already
existing alternative material grade for the metal layer, additional tests are required according to
Table A.2, line 3 with test specimen described in line 5. If there are already alternative material grades
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for both the inner adhesive layer and the metal layer, then the additional tests are to be conducted
according Table A.2 line 3 with test specimens fixed in Lines 4, 5 and 6.

A.2.4 Method for the introduction of an alternative material grade at the adhesive layer

The design of a multilayer pipe as in Figure 1 necessitates two adhesive layers: one inner adhesive layer,
i.e. between the inner layer and metal layer, and one outer adhesive layer, i.e. between the metal and
outer layers. The test for an alternative material grade is performed in relation to its use as an inner
adhesive layer or an outer adhesive layer.

A.2.5 Method for the introduction of an alternative material grade at the inner
adhesive layer

Testing gn alternative material grade for the inner adhesive layer is done according to Table’A.3.

The scople of the basic test is described in Table A.3 in Line 1 as well as the composition ofithe respectiye
test spedimen in Line 2.

In case of an already existing alternative material grade for the inner layer, additional tests are requirgd
according to Table A.3, line 3 with test specimen described in line 4. In caSe\of an already existing
alternative material grade for the metal layer, additional tests are required-according to Table A.3, line
3 with tg¢st specimen described in line 5. If there are already alternative material grades for both the
inner layer and the metal layer, then the additional tests are to be conducted according Table A.3 line(3
with tes{ specimens fixed in Lines 4, 5 and 6.

A.2.6 Method for the introduction of an alternative material grade at the outer
adhesive layer

Testing gn alternative material grade for the outer adhesive layer is done according to Table A.5.

The scople of the basic test is described Table A.5 in\Line 1 as well as the composition of the respectiye
test spedimen in Line 2.

In case of an already existing alternative material grade for the outer layer, additional tests are requirgd
ing to Table A.5, line 3 with test'specimen described in line 4. In case of an already existing
alternatifve material grade for the metal layer, additional tests are required according to Table A.5, line
3 with tg¢st specimen described inline 5. If there are already alternative material grades for both the
er and the metal layer, then'the additional tests are to be conducted according to Table A.5 lie
dst specimens fixed in'bines 4, 5 and 6.

The altefnative material grade for the metal layer shall correspond to the alloy type used in the
initial tyjpe-tested M-pipe, i.e. the alternative material grade shall have the identical alloy designatiqn
according to the“corresponding material standard. Moreover, the alternative material grade shgll

Practical'examp Tt T ’ e 1Tittal
type-tested M-pipe has the de51gnat10n 8006 accordlng to EN 573-3. The alternatlve materlal grade
shall only be an aluminium alloy type 8006 again.

NOTE Mechanical characteristic values for alloys are in particular tensile strength and elongation at break.
Testing an alternative material grade for the metal layer is done according to Table A.4.

The scope of the basic test is explained in Table A.4. in Line 1 as well as the composition of the respective
test specimen in Line 2.

The scope of the required additional tests, depending on already existing alternative material grades, is
described in Table A.4 in two blocks, in line 3 and line 7, respectively:
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In case of an already existing alternative material grade for the inner layer, additional tests are required
according to Table A.4, line 3 with test specimen described in line 4. In case of an already existing
alternative material grade for the inner adhesive layer, additional tests are required according to
Table A.4, line 3 with test specimen described in line 5. If there are already alternative material grades
for both the inner layer and the inner adhesive layer, then the additional tests are to be conducted
according Table A.4 line 3 with test specimens fixed in Lines 4, 5 and 6.

Furthermore, in case of an already existing alternative material grade for the outer layer, additional
tests are required according to Table A.4, line 7 with test specimen described in line 8. In case of an
already existing alternative material grade for the outer adhesive layer, additional tests are required
a¢cording to Table A.4, line 7 with test specimen described in line 9. If there are alreadyalternative
nlaterial grades for both the outer layer and the outer adhesive layer, then the additional testsfare to be
conducted according Table A.4 line 7 with test specimens fixed in Lines 8, 9 and 10.

.2.8 Method for the introduction of an alternative material grade at the outer layer

A

The alternative material grade for the outer layer shall correspond to the material used for the outer
lqyer of the initial type-tested M-pipe. In consequence, this includes the-following: If an outer layer
nfaterial of the initial type-tested M-pipe according to Table A.1 is used; thén the same materjal has to
be selected for the alternative material grade.
A

n exception is only possible when PE-HD or PE-MD is used as outer layer material of the initial-type
tgsted M-pipe, then also a PE-RT Type I or Il may be used as aw alternative material grade.

Fhirthermore, for the cross-linked material PE-X the type éfcross-linking shall remain unchanged.
Testing an alternative material grade for the outer layeris done according to Table A.6.

The scope of the basic test is explained in Table A:6\ih Line 1 as well as the composition of the rgspective
tgst specimen in Line 2.

I1} case of an already existing alternative raterial grade for the outer adhesive layer, additignal tests
‘e required according to Table A.6, liné'3“with test specimen described in line 4. In case of ai already
xisting alternative material grade for the metal layer, additional tests are required accqrding to
hble A.6, line 3 with test specimen described in line 5. If there are already alternative materigl grades
qr both the outer adhesive layer and the metal layer, then the additional tests are to be c¢nducted
rcording Table A.6 line 3 withitest specimens fixed in Lines 4, 5 and 6.

job)

=il e B

Al2.9 Withdrawing an-alternative material grade

ot
o

is possible to withdraw an alternative material grade for a layer, which has been positively tested
rcording to thissevaluation method at any time. This allows using the evaluation method again for a
new alternative-material for the respective layer.

o8]

Ap alternative material grade, which has been withdrawn, shall no longer be used for prodliction of
the pipe.

NPTE The initial type test and the material grades defined in each layers remain unaffected by this, i.e.
material grades cannot be withdrawn from the type test.
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