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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document has been developed in response to worldwide demand for minimum specifications for
field applied maintenance and repair coatings for riser pipes. ISO 18797-1 specifies the shop applied
coatings for risers. Coated offshore risers are intermittently exposed to varying conditions. These
include - but are not limited to - sunlight, rain, snow, hail, water spray, salt spray, high humidity,
fluctuating ambient temperatures (varying from sub-zero to high temperature), water currents, and
impacts from waves, drifting debris and marine growth. Exposure to such conditions can cause severe
coating deterioration in time, resulting in ineffective corrosion prevention of the steel riser pipe.

Users of this document are advised that further or differing requirements can be utilized foiindividual
applications. This document can also be used for the maintenance and repair of coatings‘an ¢ther types
of sfructures in the offshore splash zone, such as jetty piles and platform legs. This docdmept does not
lim{t the contractor or the manufacturer from proposing, or from accepting, alternative gngineering
solytions for the individual application. This can be particularly applicable wheré\there is inhovative or
developing technology. Where an alternative is proposed, the specification isstieFis expected to identify
any|deviations from this document and provide details.
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Petroleum, petrochemical and natural gas industries —
External corrosion protection of risers by coatings and
linings —

Part 2:

M

1

Thi
Sys

Hield : e foT :

Scope

5 document specifies the selection criteria and minimum requirements for protecti
ems for maintenance and field repair of risers exposed to conditions’in the splash

applicable for maintenance requirements and field repairs of riser coatings.

Thi
the
tha

Ney
rep

2

Thd
con
und

ISO
and|

ISO
ISO

5 document does not apply to the selection of techniques and mateiials used to restore
risers to be coated, nor does it apply to the selection of additional mechanical protectiv
are not part of the coating systems described in this documeént.

U construction shop applied riser coatings are covered.n 1SO 18797-1. Compatible maint
hir coating systems specified in ISO 18797-1 are covéred in this document.

Normative references

following documents are referred to in“the text in such a way that some or all of th
Ktitutes requirements of this document’ For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

crescent test pieces
37, Rubber, vulcanized of thermoplastic — Determination of tensile stress-strain properties

48-2, Rubber, vulcanizéd or thermoplastic — Determination of hardness — Part 2: Hardnég

10 IRHD and 100 IRHD

ISO

ISO
ext

527-1, Plasties— Determination of tensile properties — Part 1: General principles

527-2, Rlastics — Determination of tensile properties — Part 2: Test conditions for md
usion:plastics

ISO

ve coating
zone. It is

ntegrity of
b materials

bnance and

Pir content
pplies. For
[s) applies.

34-1, Rubber, vulcanized or thermoplastic — Determination of tear strength — Part 1: Trquser, angle

ss between

ulding and

527-3, Plastics — Determination of tensile properties — Part 3: Test conditions for films an

1 sheets

ISO 868, Plastics and ebonite — Determination of indentation hardness by means of a durometer (Shore
hardness)

[SO 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion
method, liquid pycnometer method and titration method

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and
dynamic strain testing

ISO
ISO

1523, Determination of flash point — Closed cup equilibrium method

1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
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ISO 2781, Rubber, vulcanized or thermoplastic — Determination of density
[SO 2808, Paints and varnishes — Determination of film thickness
ISO 2811-1, Paints and varnishes — Determination of density — Part 1: Pycnometer method

ISO 3233-1, Paints and varnishes — Determination of percentage volume of non-volatile matter — Part 1:
Method using a coated test panel to determine non-volatile matter and to determine dry-film density by the

Archimedes’ principle

[SO 3251, Paints, varnishes and plastics — Determination of non-volatile-matter content

[SO 3801, 1

ISO 4591, |
thickness a

ISO 4593, §
ISO 4624, H

ISO 4628-
and size of|
blistering

ISO 4628-3
size of defe

ISO 4628-1
and size of|
cracking

ISO 4628-5
size of defe

[extiles — Woven fabrics — Determination of mass per unit length and mass per unit ared

Plastics — Film and sheeting — Determination of average thickness of a sample, and-aver
hd yield of a roll, by gravimetric techniques (gravimetric thickness)

lastics — Film and sheeting — Determination of thickness by mechanical scanning
aints and varnishes — Pull-off test for adhesion

, Paints and varnishes — Evaluation of degradation of coatings<=’Designation of quar
defects, and of intensity of uniform changes in appearance — Part 2: Assessment of degre

, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
Cts, and of intensity of uniform changes in appearance —Rart 3: Assessment of degree of rus

}, Paints and varnishes — Evaluation of degradatiéh of coatings — Designation of quan
defects, and of intensity of uniform changes in_appearance — Part 4: Assessment of degrg

, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
°ts, and of intensity of uniform changes.in’appearance — Part 5: Assessment of degree of fla

ISO 4628-6, Paints and varnishes — Evaluation of degradation of coatings — Designation of quan

age

tity
e of

and
Ling
tity
e of
and
King

tity

and size of|defects, and of intensity of uniform changes in appearance — Part 6: Assessment of degrde of
chalking byl tape method

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

ISO 6502-2} Rubber — Measurenient of vulcanization characteristics using curemeters — Part 2: Oscillafing
disc curemegter

ISO 6964, |Polyolefin pipes and fittings — Determination of carbon black content by calcination [and
pyrolysis — Test method

ISO 8501-1
assessment

, Preparation of steel substrates before application of paints and related products — Vi

sual

dfsurface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel substr

ites

and of steel

substrates after overall removal of previous coatings

ISO 8501-4, Preparation of steel substrates before application of paints and related products — Visual
assessment of surface cleanliness — Part 4: Initial surface conditions, preparation grades and flash rust
grades in connection with high-pressure water jetting

ISO 8502-3, Preparation of steel substrates before application of paints and related products — Tests for
the assessment of surface cleanliness — Part 3: Assessment of dust on steel surfaces prepared for painting
(pressure-sensitive tape method)

ISO 8502-4, Preparation of steel substrates before application of paints and related products — Tests for the
assessment of surface cleanliness — Part 4: Guidance on the estimation of the probability of condensation
prior to paint application
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ISO 8502-6, Preparation of steel substrates before application of paints and related products — Tests
for the assessment of surface cleanliness — Part 6: Extraction of water soluble contaminants for analysis
(Bresle method)

ISO 8502-9, Preparation of steel substrates before application of paints and related products — Tests for
the assessment of surface cleanliness — Part 9: Field method for the conductometric determination of
water-soluble salts

ISO 8503-2, Preparation of steel substrates before application of paints and related products — Surface
roughness characteristics of blast-cleaned steel substrates — Part 2: Method for the grading of surface
profile of abrasive blast-cleaned steel — Comparator procedure

[SO|8503-5, Preparation of steel substrates before application of paints and related products| — Surface
rougghness characteristics of blast-cleaned steel substrates — Part 5: Replica tapemetHod for the
detérmination of the surface profile

[SO[10474, Steel and steel products — Inspection documents
1SO|11357-1, Plastics — Differential scanning calorimetry (DSC) — Part 1: General principles

[SO|11357-2, Plastics — Differential scanning calorimetry (DSC) — PartZ2Z:Determination of glasp transition
temperature and step height

[SO|11357-3, Plastics — Differential scanning calorimetry (DSC)}<< Part 3: Determination of t¢mperature
and|enthalpy of melting and crystallization

[S0|12944-9:2018, Paints and varnishes — Corrosion protection of steel structures by proteéctive paint
systtems — Part 9: Protective paint systems and labor@tory performance test methods for offshore and
related structures

1SO|16474-3, Paints and varnishes — Methods of-eéxposure to laboratory light sources — Part 3: Fluorescent
UV [amps

ISO|18797-1, Petroleum, petrochemical-gnd natural gas industries — External corrosion piotection of
riseys by coatings and linings — Part/1:Elastomeric coating systems-polychloroprene or EPDM

[SO[19840, Paints and varnishes =< Corrosion protection of steel structures by protective paint|systems —
Medsurement of, and acceptance criteria for, the thickness of dry films on rough surfaces

[SO[21809-3:2016, Petrgleum and natural gas industries — External coatings for buried or|submerged
pipélines used in pipelinietransportation systems — Part 3: Field joint coatings

1SO| 23529, Rubbér — General procedures for preparing and conditioning test pieces for physical test
methods

ISO[80000-1:2009, Quantities and units — Part 1: General
ASTM-D149, Standard Test Method for Dielectric Breakdown Voltage and Dielectric Strength of Solid

Eleatrical Tnculnl'ing Materials at Commercial Power Erequencies

ASTM D991, Standard Test Method for Rubber Property — Volume Resistivity Of Electrically Conductive
and Antistatic Products

ASTM D1141, Standard Practice for the Preparation of Substitute Ocean Water

ASTM D5894, Standard Practice for Cyclic Salt Fog/UV Exposure of Painted Metal, (Alternating Exposures
in a Fog/Dry Cabinet and a UV/Condensation Cabinet)

ASTM F22, Standard Test Method for Hydrophobic Surface Films by the Water-Break Test
NACE SP0274, High-Voltage Electrical Inspection of Pipeline Coatings
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3 Term

s and definitions

For the purposes of this document, the following terms and definitions apply.

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

31
applicatio

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

[EC Electropedia: available at http://www.electropedia.org/

nracoadunre cnacification

APS
document

3.2
applicator
contractor
personnel

3.3
atmosphe

external st
decks of th|

3.4
client

organizati¢n for which professional services are rendered orperson that receives a product

3.5
complete
installed ¢

3.6

contractor
organizatign that agrees to furnish materials and/or perform specific services to the client (3.4)

3.7

dry film thickness

DFT
thickness g

[SOURCE: 1

3.8
failure me
process th

T ProctuaurcopTTIIcatiorr

escribing procedures, methods, equipment and tools used for coating application

(3.6) or subcontractor having the technical capability, knowledge, equipment and quali
that is approved by the client (3.4) for the coating process

Fic Zzone
rface (3.26) of a riser (3.19) that extends upward from the splash zone (3.22) up to the
e platform which are exposed to sun, wind, sprays and raias

foating
ating ready for commissioning comprising all individual parts of the coating material

fa coating remajning over the peaks of a rough surface (3.26) when the coating has harde

SO 19840:2012y3.1]

chanism
t leads to failure

fied

(g

op

ned

Note 1 to enfry: ISU 14224:2010, B.Z.Z and Table B.Z, deline fallure causes 1or all equIpMment classes.

39

failure mode
manner in which failure occurs

Note 1 to entry: ISO 14224:2016, B.2.6, contains tables with relevant failure modes defining failure modes to be
used for each equipment class.

3.10
holiday
coating dis

continuity that exhibits electrical conductivity when exposed to a specific voltage

© ISO 2021 - All rights reserved
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3.11

inspection and testing plan

ITP

document providing an overview of the sequence of inspections and tests, including standard
references, recommended apparatuses (tools) and testing procedures

3.12

maintenance and repair of a coating
activities dedicated to retaining or restoring the integrity of the existing coating in order to reach a
level of protection against corrosion that enables a metallic structure to continue in service operation
safely and economically for a determinate period

Note 1 to entry: Maintenance of a coating can refer to the activities to restore either the damages that are
locallized on small areas and do not require the complete removal of existing coating, or damagg-over |arger areas
thafjrequire the complete removal of existing coating and installation of field repair coating,

Note¢ 2 to entry: For the purposes of this document, all types of coating used for maintenance and repair of riser
coafings are designated as "repair coating".

Note 3 to entry: In ISO 14224:2016, 3.49, "maintenance” is defined as a €ombination of all technical and
marjagement actions intended to retain an item in, or restore it to, a state in which it can perform as required.

Not¢ 4 to entry: In ISO 14224:2016, 3.8, "corrective maintenance" is,défined as maintenance carried out after
faulf detection to effect restoration.

Note¢ 5 to entry: "Repair” is a type of maintenance activity as defined in ISO 14224:2016, Table B.5.

3.18
mahpufacturer
orgpnization responsible for the manufacture of goating material(s)

3.14
nominal dry film thickness
NDFT

dry|film thickness (3.7) specified for-each coat or for the whole paint system to achieve tHe required
durpbility

[SOPRCE: 1SO 19840:2012, 3.6]

3.15
norhinal strain at break
elongation at break

nonpinal strain atthe last recorded data point before the stress is reduced to less than or eqpal to 10 %
of the strength-ifthe break occurs after yielding

Notg 1 to entity: Nominal strain is the representation of strain calculated from grip displacement and the gripping
disthnce.

[SO JRCE:I1SQ 527-1 2019 3.8 and 3.8 1]

3.16
nominal thickness
dimension as specified by the manufacturer (3.13)

Note 1 to entry: The nominal thickness of the complete coating is the calculated sum of the nominal thicknesses
of all the layers of the coating before application.
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3.17

pre-production trial

PPT

application of coating and subsequent inspection and testing of its properties, to confirm that the
application procedure specification (3.1) contains all necessary instructions to install the coatings
in conformity with specific minimum requirements, carried out at the job site immediately prior to
production

3.18

procedure qualification trial

PQT

application
application
conformity
agreed loc

3.19

riser
section of
on offshorsé

Note 1 to en
and "coatin

3.20

self-healin

ability of a
6 mm dian

3.21
shift
time perio

3.22

splash zor
external st
wet and dr

Note 1 to enftry: The limits are as defined by the contract specifications.

3.23
strain at
strain at t
strength if]

[SOURCE: 1

of coating and subsequent inspection and testing of its properties, to confirm that
procedure specification (3.1) contains all necessary instructions to install the coating
with minimum requirements, carried out at the premises of the contractor (3.6)‘oranof
htion

ipeline carrying crude oil or gas between the ocean floor and the upper decks of the platfi
structures

try: In ISO 14224:2016, "riser” is a specific equipment class as per ]S0.14224:2016, Table A.4 (lev
b is a “maintainable item” for risers, as per ISO 14224:2016, Table A.93.

g
coating to restore its original film thickness (leaying no holidays (3.10) as a result), aft

eter defect is made down to bare metal

| when a crew of workers is at work

e
rface (3.26) of a riser (3.19) area above and below the mean water level that is periodig
y due to the influence of the astronomical tides, winds and waves

reak
e last recorded data point before the stress is reduced to less than or equal to 10 % of
the break'occurs prior to yielding

S0 ,527-1:2019, 3.7.2, modified — Note 2 to entry has been deleted.]

3.24

the
S in
her

DIrm

] 6)

er a

ally

the

stress atb

reak

stress at which the specimen breaks

Note 1 to entry: Expressed in megapascals (MPa).

[SOURCE: 1
3.25

SO 527-1:2019, 3.6.4, modified — Note 2 to entry has been deleted.]

submerged zone
external surface (3.26) of a riser (3.19) below the water level

3.26
surface

interface between substrate (3.28) and environment where coating is applied

6
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3.27
surface preparation
method of preparing a surface (3.26) for coating application

Note 1 to entry: ISO 12944-4:2017, Clause 6, contains a comprehensive overview of suitable methods for surface
preparation.

3.28
substrate
material from which the riser (3.19) is made

3.2¢
technical assessment
TA
appllication of coating and subsequent inspection and testing of its properties to confirm that the
coafings are meeting the minimum requirements

Note 1 to entry: Technical assessment is usually carried out under controlled laboratory conditions.

3.3p
weld cap
outermost surface (3.26) of the weld

4 (Symbols and abbreviated terms

4.1 Symbols

Tk maximum service temperature of coatihg
& strain at break

£ nominal strain at break

oy stress at break

4.2| Abbreviated terms

HDPE high-densitypolyethylene

HSH health, Safety and environment

NACE NAEE International—The Corrosion Society (formerly: National Association off Corrosion
Ehgineers). NACE has merged with SSPC to form the Association for Materials Profection and
Performance AMPP

SD cafotuz data chant

SATCcTyTota STIctT

SSPC the Society for Protective Coatings (formerly: the Steel Structures Painting Council)

5 Coating types

The coating types covered by this document are listed in Table 1. Clauses 6 to 9 provide requirements
that apply to all coating types. Clauses 10 to 13 provide coating-specific requirements.

© IS0 2021 - All rights reserved 7
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Table 1 — Coating types

Type of coating Clause | Code Substrate
Non-crystalline low-viscosity polyolefin-based coating with polymeric tape
. s 10A |Dry
outer wrap, applied under dry conditions
Non-crystalline low-viscosity polyolefin-based coating with outer wrap 10
. . : : . . Wet and
such as polymeric tape or moisture curing composite wrap material, applied 10B immersed
under wet or immersed conditions
Petrolatum tape wrap systems 11A !)ry, wetand
immersed
11 P
Wax-based|tape wrap systems 11B Dry, wetqn
immetsed
Polychloroprene-based elastomeric coating 12 12 Dry
L . . Dry, wet gnd
Liquid-applied epoxy coatings 13 13 immersec

6 General requirements

6.1 Client’s requirements

6.1.1 Approval of repair coating and repair method

The client|shall be responsible for approving and possibly making the appropriate selection of|the
repair coatling, including application and surface preparation thethods, in accordance with the expe¢ted
working, ehvironmental and service conditions.

The repaii| coating utilized shall be compatible with{the shop applied coating system mentioned in
[SO 187971.

6.1.2 Specification of purchase order mandatory information
The purchgse order shall include the following information:
a) designption of this document, j.€. ISO 18797-2:2021;
b) type ahd number of risers to be coated;
c) detaild of each individual (group of) riser(s) including:
— minimum and. maximum operating and design temperature;
— length ofiriser zone(s) to be coated;

— material grade of riser;

— outer diameter and wall thickness of riser;
— surface condition of riser;

— confirmation of conformity with minimum requirements regarding structural integrity of
riser;

— technical specifications of existing coating system, including thickness and permissible
minimum overlap of repair coating onto existing coating system;

— inspection and test reports regarding condition of the existing coating.
d) type(s) of allowed coating system(s) to be used for each individual riser zone in accordance with

Table 1;

8 © IS0 2021 - All rights reserved
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minimum requirements per type of coating system as listed in this document and supplemental

requirements, if applicable;

job site environmental conditions, including information about air and water temperature (range)

and relative humidity (range).

3 Specification of purchase order additional information

The purchase order shall specify which of the following provisions apply:

a)

coating material qualification trials and organizations to be involved;

b)
‘)
d)
€)
f)
g)
h)
i)
)
k)

1)
m)
6.2

6.2

The
matf

a)
b)

(non-)permissible coating repairs;

installation of additional coatings, mechanical protection materials or infill (specificatia
requirements for traceability and marking;

requirements for documentation and schedule of supply of documentation;
qualification of the applicator's personnel who apply and/or inspect'the coating;
availability of TA;

PQT and organizations to be involved;

PPT and organizations to be involved;

time constraints for application and number and-dimensions of working stations, if rele

constraints regarding execution of works, foriexample in hazardous areas (explosion ha
status of the riser (operational or shut down]) ;

constraints regarding the use of certain surface preparation techniques and coating
techniques;

any qualification process and application procedure that is waived by the client.
Contractor’s requirements

1 Documented.information

contractor shall provide the client with the following documented information for e:
erial from the manufacturer:

PDS;
SDS;

n needed);

rant;

zards) and

hpplication

ch coating

‘)
d)
e)
f)

application instructions;
batch certificates;

packaging, transport and storage requirements of coating materials;

range of application conditions, including minimum and maximum application temperatures (for

materials and substrate) and relative humidity.
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6.2.2 Marking of coating materials

Marking on each shipment of coating materials shall contain the following information:

a)
b)
‘)
d)

manufacturer name;
name and complete identification of material, including plant of origin;
reference to applicable coating-material standards, if any;

production batch number;

e)
f)
g)

mass g

date of

6.3 Rou

Unless oth

shelf life or expiry date.

I size;

production;

hding

brwise stated in this document, to determine conformity with the-specified requireme

nts,

observed dr calculated values shall be rounded to the nearest unit in the last right-hand place of figures

used in exj

6.4 Conl

Systems fq
laboratorig
documents

ISO 29
ISO 14

ISO/IE

The applic

ressing the limiting value, in accordance with ISO 80000-1:2009, Annex B, rule A.

'ormity to requirements

r quality and environmental management, and thé‘\competence of testing and calibra
s may be applied to assist conformity with the regiiirements of this document. The follow
can be used for these purposes:

P01 gives sector-specific guidance on quality management systems.
D01 gives requirements with guidance for the use of environmental management system
C 17025 gives general requiremefitsfor the competence of testing and calibration laborator

ntor shall be responsible for.conforming with all applicable requirements for the applica

of this doc
by the app

6.5 Crit

6.5.1 Ge
For the dqg

considered:

deter

a)
b)

ment. The client shall be@llowed to make any investigation necessary to ensure conforr]
icator and to reject any'material and/or coating that does not conform.

eria for the condition assessment of an existing coating

eral - Evaluation of coating condition

termination of the coating condition the following overall work programme should

fion
ing

ies.

fion
hity

be

metal loss;

analyse the survey data and select locations (if foreseen) for direct assessment of coating and any

analyse inspection data to determine a repair program and decide which riser sections require

coating repair and/or cathodic protection improvements, and which sections can remain as they

are;

design

10

select suitable repair coating(s) for repair of existing coating;

cathodic protection system improvement;
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f) develop a repair strategy that prioritizes the remediation works required and schedules the repair
program, in which the program can extend over several years to provide an acceptable combination

NOTE

of operational safety and long-term requirements;

An example of a priority matrix for coating assessment activities can be found in ISO 2180

6.5.2 Applicable inspection techniques

Inspection techniques that can be used to assess the condition of an existing coating include:

9-11:2019.

a) visual inspection to provide information about:
— the coating condition such as presence of visible damages, such as cracks, wrinkles ahd blisters,
and presence of detrimental microbial activity and biological growth;
— the riser condition such as degree of corrosion, pit depths and remaining wall thickness.
b) [internal inspection by in line inspection techniques to provide information about wall thickness of
the riser;
c) |through-coating inspection by non-destructive techniques, such.dspulsed eddy current to provide
information about wall thickness of the riser and degree of corfosion under coating;
d) |cathodic protection potential surveys as described in ISO 25589-1 to provide informatiop about the
effectiveness of cathodic protection and to localize coating“defects;
e) |direct assessment of existing coating thickness by stitable techniques as for example described in
ISO 19840;
f) |direct assessment of adhesion of existing coating to riser surface.
7 |Qualification processes and application procedures
7.1 General
Qudlification of coating systém(s) for maintenance and repair of riser coatings shall [follow the
congecutive steps as indicated-in Table 2.
Table;2'— Qualification processes and application procedures
Step Description Responsible
Identifieation for need of coating repair, see 6.4 Client
Approyed project coating specification, see 6.1 2 Client
3 TR dgmonsgrahtlng conformity with coating specification as tested under laboratory Manufhcturer
conditions P ¢
4 Coatimg-specific APSamd coatmg speciic TP Appiicator
5 PQT using APS and ITP ad Applicator
6 PPT using APS and ITP df Applicator
7 Production - Coating installation at job site using APS and ITP de Applicator

[

Input from manufacturer and contractor is recommended.

o

Client can require execution of tests by independent third-party laboratory.

a

(=9

Approval from client is required.

@

Input from manufacturer is required.

Client can require witnessing of tests at manufacturer’s laboratory by independent third party or client or both.

f Witnessing by client is required. Client can require witnessing by manufacturer or third-party inspector.

© IS0 2021 - All rights reserved
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7.2 APS and ITP

7.2.1 General

The APS and ITP shall be prepared by the applicator based upon documentation provided by the
manufacturer, such as PDS, instructions for use, and SDS. The APS and ITP shall be approved by the
client. Once approved, the APS or ITP shall not be changed without prior written authorization of the
client.

The APS and ITP shall be coating specific.

—

ng

face

face

and
fore

All coating{work shall be carried out according to the APS using the dedicated ITP.

7.2.2 APS

The APS sHall address at least the following items, as applicable:

a) coating material identification;

b) precaytionary measures to prevent health, safety and environmental issues-at all stages of coaf
works

c) tools, ¢onsumables and equipment required to apply the coating system;

d) equiprhent set-up and evidence of calibration;

e) cleaning agents to be used to clean the steel and adjacent existing coating prior to sur
prepaijation;

f) methof used for the surface preparation of steel;including inspection of the prepared sur
before|application of coating, such as:

— vigual assessment of surface cleanliness in accordance with ISO 8501-1 or ISO 8501-4, o
otherwise agreed between the manufacturer, the applicator, and the client;

— if ppplicable, tests for the assessment of surface cleanliness in accordance with ISO 850
ISP 8502-4, ISO 8502-6, and 1S©-8502-9;

— ingpection of surface profile'in accordance with ISO 8503-2 or ISO 8503-5.

g) methof used for the surface preparation of existing coatings (e.g. cutback, bevel, repairs
precaytion measures; When necessary), including inspection of the prepared surface be
applicdtion of coatifg;

h) compalibility with existing coating;

i) prehedting méthods for existing coating and repair coating material;

j)  minimtrrandmaximumstbstrate productandambienttemperatureforappheationandcure;

k) ambient conditions considering dew point temperature at the surface to be coated;

1) coating mixing, pot life and thinning procedures;

m) coating thickness range;

n) coating application method;

0) coating overlap on existing coating;

p) in the case of wrap-around materials such as tapes, minimum overlap between successive layers;

q) coating curing or cooling schedule and conditions;
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r) overcoat time and repair method;

s) time to inspection;

t) time to bringing back in service;

u) handling and storage requirements for coating materials, including the following, as applicable:
— temperature limitations (e.g. freezing, excessive heat);

— humidity;

— protection from the elements (e.g. snow, rain, sunlight);
— protection from contaminants (e.g. dust, water, chemicals);
— expiration date;

— protection from physical damage.

7.23 ITP

The ITP shall reflect all the process items, the items to be inspected-and tested (and frequenfy thereof)
and|acceptance criteria as described by the APS. The ITP shall address at least the following|subject, as
applicable:

a) |description of the works;

b) |identification of coated item and substrate;
c) |selected coating system;

d) |inspection points for each of the activities;
e) |applicable reference documents;

f) |applicable check procedures and-methods as identified in Clauses 9 to 13;

g) |acceptance criteria as identified in Clauses 10 to 13;

h) [frequency of the checksas identified in Clauses 9 to 13;

i) [remedial actions;
j) |persons requiréd to be present at the inspections;

k) [|reporting,

7.3| cTechnical assessment of coating conformity

The properties of each individual allowed repair coating shall be tested by the manufacturer in
accordance with Clauses 9 to 13, and, if applicable, the supplemental requirements as agreed between
manufacturer and client. Conformity with the minimum requirements shall be evaluated. A TA report
shall be submitted to the client.

7.4 Procedure qualification trial

The APS shall be validated by a PQT performed by the applicator, unless otherwise agreed between
client and contractor. Test methods and frequencies suggested for PQT are identified in Clauses 9 to 13.
Acceptance criteria are given in Clauses 10 to 13.

The main purpose of the PQT is to demonstrate that the provided surface preparation and application
procedure, equipment and personnel (or the level of skills required for the personnel that will be
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undertaking the coating application) are able to apply the coating in accordance with the client's
requirements to achieve the stated performance of the coating. It is not intended to validate the
selection of the coating.

If performed by the same contractor, the evaluation of the method intended to be used for the removal
of the deteriorated or damaged coating shall be part of the PQT in order to verify that the selected
method does not cause damage to the metallic substrate. HSE issues for coating removal should be
addressed in the same PQT.

The client or applicator may request the manufacturer(s) to assist during the PQT to ensure the correct
use of the coating material(s) and to train the applicator’s personnel.

The PQT c

shall be us

Unless oth
wet surfac

If heating (
no detrime

All tools a
inspection
coating.

The time f
field. Any s
should be g

The tests s
other prod

The applic
before the

7.5 Pre-
A PPT shal

between client and contractorAtshall at least include the following:

in be carried out independently for any project. In this case, similar pipes having the s
ed.

brwise agreed, the conditions during PQT shall reflect all the conditions (e.g: low temperat
e and immersion) anticipated during the actual project.

f the area to be coated is specified in the APS, it shall be demonstrated that there is at 1
ntal effect, such as blistering or disbondment of the existing coatinng’to be overlapped.

hd equipment (e.g. for induction heating, abrasive blast cleaning, coating application
being used for PQT shall be of the same type as those/bging used for the actual re

r coating application during PQT shall be consistentwith the estimated coating time in|
ignificant differences in the PQT environment comipared with actual production condit

hall be repeated whenever a modification'to equipment to material composition or to
liction process affecting the specified characteristics. This includes a change in the line c1

itor shall submit a complete report©fthe qualification test results to the client for appr
ctart of the PPT.

production trial

be performed by the-applicator on site before starting production, unless otherwise agy

e condition and adhesion of the existing coating on steel;
coating materials;

e preparation and application procedure;

Lnt

diameter, thickness and existing coating as agreed upon between manufacturer, applicatog-and cl

onsidered, e.g. number of work stations, similarity of, or differences in, lifting equipment.

me

Lire,

past

And
bair

the
ons

any
ew.

pval

eed

hent being used for surface preparation and coating application;

a) surfac
b) repair
c) surfac
d) equipn
e)
f)
g

application of the coating system;
qualification of the coating applicators and inspectors who will undertake the work;

properties of the applied repair coating.

The PPT shall be in accordance with this document and the results of any previous PQT.

Test methods and frequencies for PPT are specified in Clauses 9 to 13. Acceptance criteria are given in

Clauses 10

14

to 13.
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The PPT shall be carried out in the presence of the client (or their representative) at the start of
operations when equipment and personnel are mobilized on site. The PPT shall be performed on the
firstlength of riser to be coated (or, if agreed, on a dummy pipe).

The contractor shall submit a complete report of the tests containing the values and other results

obtained in the PPT.

7.6

7.6.

Production, testing and inspection

1 General

The
ITP
coa

The
any
crit]

Test
Clagises 10 to 13.

7.6

Thd
sha

NOT

Rep
rela
whi

applicator shall perform inspection and testing during production in accordance with a
to verify the surface preparation, coating application and specified properties of the)apy
[ing.

ITP shall be approved by the client prior to the start of the coating work and prior to {
PQT or PPT. The ITP shall identify all inspection activities and tests, their frequency,
eria and the relevant inspection authorities.

methods and frequencies are identified in Clauses 9 to 13.-Acteptance criteria af

2 Inspection documents and traceability

inspection documents shall be in accordance with ISG*10474. The type of certificate of

| be defined in the purchase order.
E For the purposes of this document, EN 10204 is equivalent to ISO 10474.

orts should identify each inspected section by a unique identifier. Reports shall dod
ted material batch number for traceability. Test results shall be linked to the exact ld

n approved
lied repair

he start of
hcceptance

e given in

Conformity

ument the
cations on

ch they were performed. Documented information shall be retained on a shift and daily basis.

Dodumented information shall be available for inspection by the client.

Theinspection documents signed by the applicator (and the inspector, if applicable) shall be transmitted
to 3he client at a frequency ,defined in the purchase order. Cumulative production recorfls shall be
maintained daily.

8 |Selection criteria for repair coatings

8.1 General

The selection of suitable repair coatings is, from a technical point of view, the major decision[to be made
for p riSer coating repair project. There are a wide variety of coating systems available, and a wide
varlety of test methods are required to evaluate the performance of a coating.

The fundamental requirement of coatings is that they must form a long-lasting effective barrier to
prevent corrosion, thereby separating the riser from its environment.

To specify the requirements for repair coatings, the long-term performance and potential failure
mechanisms under the expected riser application and operating conditions shall be taken into account.
The use of accelerated ageing tests is helpful (but not always definitive) in predicting the long-term
performance of coatings. Supplemental information from validated field performance of the selected
coatings can support the results of long-term performance laboratory tests.

NOTE1 ISO 14224:2016, Tables B.2 and B.10, provide potential failure mechanisms and potential failure
modes, respectively.
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Coating repair implies a coating application on site on an existing riser. External conditions at the job

site that ca

n impact the success of the coating application should be considered.

Selection of repair coatings includes more criteria than normally apply for a new riser. A wide variety of
test methods are used to evaluate the performance of coatings, as described in this document.

The following criteria should be considered when selecting repair coatings:

a) the repair coating shall have long-term barrier properties to separate the riser from the
environment to prevent water and oxygen ingress, and to resist mechanical forces such as impact,
indentation and shear;

NOTE Parameters influencing initial adhesion include surface cleanliness and surface profileprigr to
coating application.

b) the repair coating shall be capable of being applied under the prevailing environmental €onditipns;

c) therepair coating shall allow repairs;

d) the repair coating shall have the required and durable adhesion to the"substrate without
disborlddment and loss of adhesion from steel surface and, if applicable, from-existing coating;

e) the coating and application techniques shall be compatible with existing coatings, if applicable;

f) the repair coating shall be resistant to cathodic disbondment, whenapplicable;

g) the repair coating shall have appropriate and required long-term performance based on chentical

and ph

The criteri

ysical characteristics.

h listed in 8.2 and 8.3 shall also be taken into acceunt when selecting repair coatings.

8.2 Application constraints

8.2.1 Wgt substrates

Many typess of coating require a dry surface and do not allow water to be present on the substrate.
Condensat]on can appear on the substrate when the substrate temperature is below the dew poirjt of
ambient aif, although it cannot alwaysbe “visible moisture”.

Dew point pnd probability of cohdensation should be checked in accordance with a recognized standard
(e.g. ISO 8402-4), and as agreed’between manufacturer and contractor.

Presence df continuous~cendensation can be reduced by using special drying systems. Alternatiyely,
reducing (¢r stopping);the flow of medium through the riser can mitigate this condition. Depending on

the conditions and{deéw point, drying systems might not be able to successfully prevent condensa

on ariser y

vith active flow.

fion

Water can

dlso originate from different sources such as rain or submersion. Water or moisture

can

be mitigated by waiting for the surface to dry or by creating a water-tight habitat (when necessary).
Raising the substrate temperature is another option, but this can often not be accomplished on live
risers.

If the riser cannot be isolated from water, the coating shall be applicable in wet conditions. Compatibility
with wet substrates shall be demonstrated in a TA by manufacturer. Specific application instructions
shall be specified by manufacturer. Water present on substrates can contain varying levels of dissolved
salts. In the TA, the type and concentration of dissolved salt(s) shall be agreed between manufacturer
and client.
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8.2.2 Contamination by soluble salts

Soluble salts present on substrates mainly originate from salts containing chloride. Soluble salt
contamination is therefore often designated and measured as chloride contamination. They can have
a detrimental effect on the long-term coating performance and should be limited on the substrate and
adjacent coating to a quantity that does not affect the performance of the new coating. Compatibility
with substrates having determined levels of salt contamination shall be demonstrated in a TA by the
manufacturer. Specific application instructions shall be specified by the manufacturer. The PDS of each
individual type of coating should specify maximum allowable concentration of soluble salts or chloride.

Contamination by soluble salts should be tested in accordance with a recognized standard (e.g.
[SO[8502-5, ISO 8502-6 or ISO 8502-9), and as agreed between manufacturer and contractor

Corjtamination by soluble salts can be mitigated by washing the substrate according-to ifstructions
proyided by the APS. Habitat conditions should be considered to prevent recurrence.

8.2]3 Dust contamination

but are not
hting. They
number of
ating voids
ivable dust

Dugt is a type of contamination that can originate from different sourees. These include, |
limfted to, soil, abrasives used for surface cleaning, removed corrosiofi-products and old co
all have in common that they are rather loosely attached to the substrate. Dust can have a
detrimental effects on the coating performance, e.g. adhesion strefgth and occurrence of co
durfng application. The PDS of each individual type of coating‘can specify maximum allo
confentration.

Dus
agr

t contamination should be tested in accordance with<a-recognized standard (e.g. ISO 850
bed between manufacturer and contractor.

P-3), and as

Thi
the

5 contamination can be mitigated by cleaning:the substrate according to instructions provided by
manufacturer. Habitat conditions should be¢onsidered to prevent recurrence.

4 Contamination by oil, grease and other petroleum-like products

ilm on the substrate that impairs proper adhesion with many types of coating, or - whe

hind grease predominantly consi§t of hydrocarbons. They all have in common that they ar
-polar compounds being insoluble in water, and that they stick very well to the substrate

be realized - impairs fong-term proper performance of the coating. The PDS of each
b of coating can specify.maximum allowable concentration of oil, grease and other petf
ducts.

strate contandihation by oil, grease and other petroleum-like products should be
prdance witha recognized standard (e.g. ASTM F22), and as agreed between manufa
fractor.

e relatively
They form
n adhesion
individual
oleum-like

tested in
cturer and

5 contamination can be mitigated either by washing the substrate with water jetting
g detergents or by solvent cleamng with an agreed solvent, or both, according to i

measures should be con51dered to prevent HSE issues.

8.2.

5 Compatibility with existing coating

techniques

If the selected coating overlaps the existing coating, the repair coating shall be compatible with the
existing coating and shall show proper adhesion to prevent air or water ingress.

Compatibility between repair coatings and existing coatings shall be demonstrated by assessing at
least adhesion before and after accelerated ageing procedures at room temperature and at maximum
service temperature, as described in this document.

Attention should be given to existing coatings with irregular surface profile.
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8.2.6 Feasibility of surface cleaning

Suitable surface preparation techniques shall be used to ensure the best possible bonds to steel and
existing coatings. Available techniques include, but are not limited to, high-pressure water jetting,
abrasive blast cleaning, wire brushing, grinding, needle guns and bristle blasting.

The level of possible surface preparation can be impacted by local regulations, environmental concerns
and skills of the work forces.

If it is impossible to remove all traces of the former coating (e.g. primer or paint that cannot be removed
by suitable techniques), the selected repair coating shall be compatible with any existing coating.

When surfhces of corroded riser sections or components are recoated, these surfaces can be pollyted
(e.g. by ba¢teria), which can have detrimental effects on long-term performance of the repajr'coating
and corrosfon prevention.

8.2.7 Sppce and riser access constraints

The space required to perform the surface preparation and coating application should be taken |nto
account when selecting surface preparation method and coating type. The space’around the riser shall
be sufficient and facilities such as scaffolds and platforms shall be strong enough to ensure a safe pnd
proper work area. Engines and heavy equipment requiring access to the riSer to be repaired can alsp be
a concern.

8.2.8 Time constraints

The coating should be compatible with time constraints a§determined by operational factors pand
environmental factors such as allowed down-time of facility operations, tidal changes, and weather
variations during and immediately after installation. Sgme coatings need time to completely adher or
cure and these factors can have detrimental effects on‘the performance of the installed coatings.

8.2.9 Temperatures and relative humidity,

During the|coating application (installation-and curing, if needed), temperatures shall be within lipits
as stated by manufacturer:

a) Substrpte temperature, duringapplication, shall not exceed the minimum or maximum temperagure
specified in the PDS. This is-of specific interest with live risers. Substrate temperature should be
considered in the coatingimaterial selection. High or low temperature can be mitigated by creafing
a habiflat around the riser:

b) Produ¢t temperatire during application and curing shall not exceed the minimum or maximum
temperature specified in the PDS. To mitigate this risk (e.g. in case of extreme weather conditi¢ns)
conditjoningefithe product shall be organized before application, e.g. by storing the product urjder
temperature-controlled conditions.

C Ambl" t¥opmanaratiien oo o afintaract fortbhn coting anplication nreocnce and chall ot avennd the
A\ s a= TP eIt T O CHIT DT UT ITIICCT CO T TOUT CITT \fUu\-LlAb TP PIICUtToUTT Procooo o ormaiT ITo T et TH

minimum or maximum temperature as specified in the PDS.

d) Relative humidity can be of interest for the coating application process and shall not exceed the
minimum or maximum humidity as specified in the PDS. In cases when the relative humidity
exceeds permissible limits, habitats, tents or other containments should be set to allow the air
treatment inside.

8.2.10 Coating continuity

The APS should contain consecutive and feasible application steps that result in a coating continuity
providing good long-term barrier properties to separate the riser from the environment. A check for
coating discontinuities should be carried out as specified in the APS. Any discontinuity should be
repaired prior to commissioning.
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8.3 Operational conditions

8.3.1 Resistance to ageing, weathering and water

Coatings can deteriorate in time from exposure to various influences such as heat, sunlight and water.
Depending on the location of the riser, the composition of water can vary, e.g. fresh water, brackish
water or sea water. Coating can prematurely deteriorate and exhibit changes in visual appearance,
reduction of adhesion properties and tensile strength, and defects such as pinholes, voids or blisters,

which can result in failure.

Det

rioration from heat cunliaght and wator chauld ho tocted ta gnf an impvoccl'r\n ofthe d
HelHeoH-eiHeds—SH AR e WaHEe—SHoHa—BeteSted—+ —HHRPBeSSHo-oi+e—&

irability of

the

8.3

Staf
tot
be 1]

8.3

coating. Such tests will also aid in determining coating inspection and maintenance intel

2 Resistance to mechanical loads

icand dynamicloads can damage or even puncture coatings, potentially exposing the bar
he environment. Resistance to mechanical loads, such as impact and indentation, shoul
ested.

3 Interaction with cathodic protection

Many - if not all - steel structures in the splash zone are equipped with cathodic protec

Sery

For
pro
at b

Fes as a backup to protect steel from corrosion in case of.coating damages.

a proper design of the cathodic protection system, the coating should have good electrica
perties under the prevailing conditions. Furthermore, the electrochemical reactions tz
are steel with cathodic protection can also cause disbondment of the coating. Specifi

insylation resistance and resistance to cathodic disbondment should therefore be tested.

9

9.1

If tg
coa
pos
sub

Pre

Test programs

Substrate conditions used for tests

ests need to be conducted ‘'on“existing coating, it is often not possible to obtain pipes
Fing conditions as expegted at riser location. They have often been in service for a lon
5ibly suffered from deterioration by exposure to conditions as specified in Annex A. Th
Ktrates are consideredqas adequate to be used for testing:

For laboratory~testing in TA and for PQT: pipes with new coating that has the same d
compositionaid construction as existing coating at riser location.

For PPTirisers with existing coating, representative of all risers in the scope of work.

paration of test specimens shall be carried out on substrates that have been prepared a

the

APS for the respective systems, e.g. regarding minimum surface cleanliness, dust grade,

vals.

b substrate
| therefore

ion, which

insulation
king place
C electrical

with same
Iz time and
e following

r a similar

ccording to
hpplication

temperature, and dwell conditions between application and testing.

9.2

Inspections, tests and frequencies

The inspections and test frequencies for TA, PQT, PPT and production testing, as defined in 7.3 7.4, 7.5
and 7.6, are given in Table 3 and in Clauses 10 to 13. The test frequencies are defined as follows, unless
specified otherwise:

TA: number of test specimens prepared under laboratory conditions;
PQT: number of pipes to be coated by the applicator;

PPT: number of trial lengths to be coated on-site by the applicator;

© IS0 2021 - All rights reserved
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— production: frequency of inspections and tests on-site.

For TA, the same test frequencies shall be used as specified for PQT.

Alternative test regimes and frequencies can be used by agreement.

Requirements for PQT and PPT shall be defined in the purchase order.

Some of the requirements for production testing might not be achievable on site, e.g. offshore. The
production test program may therefore be adapted to suit the site conditions based on comparative
testing during PQT or PPT.

There are jno standards available that provide verified test methods and requirements for coat
applied on wet substrates. Annex B provides guidance on test methods, acceptance criteria,
inspectionf and test frequencies. Performing these tests is optional and should be agreed betw

client and

Any testre
This covers

Tablle 3 — Coating application prerequisites — Frequency of testing and inspection

anufacturer.

quired that is not mentioned in the test programs shall be documented by’the manufacty
long-term tests related to the material itself, such as specific electrical insulation resista

ngs
and
een

rer.
[1ce.

i Test frequency 2
Coating Clause Property Method q y -
types PQT | PPT Productign P
10,12 8.2.1 |Substrate dry or wet Visual Immediately before application
All 8.2.9 |Substrate temperature Temp. probe Hourly Hourly Hourly
10A,12 | | 8.2.1 |Dew point (dry substrates) ISO 8502-4 Hourly Hourly Hourly
[SO8501-1 ¢
All 8.2.6 |Substrate cleanliness 100 % 100 % 100 %
[SO 8501-4 ¢
12 8.22 Substrate contamination: soluble IS0 8502-6 By agree- | By agree- | Byagreg¢-
—  |salts (dry substrates) 1SO 8502-9 ment ment ment
All 8.2.3 Substrate contamination: dust level 1SO 8502-3 By agree- | By agree- | Byagre¢-
= |(dry substrates) ment ment ment
All 8.2.4 Substrate contarplnatlon: oil, grease ASTM F22 By agree- | By agree- By agre¢-
~ |and petroleum-like;products ment ment ment
All 8.2.9 |Coating materials temperature Temp. probe 100 % 100 % 100 %
All 8.2.9 |Ambient temperature Temp. probe Hourly Hourly Hourly
a  Test frequencies indicated as “by agreement” shall be in accordance with ITP.
b Shall belagreed priorite_production, e.g. once per batch, 1 in 20 repairs.
¢ Alternate approximately equivalent standards and guides available from NACE and SSPC may be used.

9.3 Thic

kness testing

Thickness testing is included in the various test programs as a quality control parameter that gives
an impression whether the performance requirements can be met. Performing thickness tests shall be
agreed between client and manufacturer.

9.4 Retest

The test shall be repeated if one of the required tests fails. No further failure is allowed.
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Non-crystalline low-viscosity polyolefin-based coatings

1 Coating identification

Non-crystalline low-viscosity polyolefin-based coatings (types 10A and 10B) shall be identified in the
APS in accordance with Table 4 and shall meet the requirements of Table 6.

Datasheets for the individual materials shall be in accordance with Table 5.

Application instructions shall be provided by the manufacturer in accordance with 7.2 and shall be

1ded in the APS

incl

10.

Nor
on i

a)

b)

NO1
necq
inte

Thd
sm43
sup

The

2 Description of the coatings

-crystalline low-viscosity polyolefin-based coatings are divided in two separatei¢lasses,
he application condition of the substrates:

Type 10A: description of the complete coating for dry substrates

— a non-crystalline (fully amorphous) low-viscosity (non-crosslinked) non-reactive
(e.g. polyisobutylene, other polybutenes or atactic polypropylene)-based compound
a direct bond to the dry substrate, which can be either reinforced by fabrics or cd
backing film, or both;

or any other agreed material.
Type 10B: description of the complete coating for wet or immersed substrates

— a non-crystalline (fully amorphous) léw-viscosity (non-crosslinked) non-reactive
(e.g. polyisobutylene, other polybutenes or atactic polypropylene)-based compound
a direct bond to the wet substrate, which can be either reinforced by fabrics or cd
backing film, or both;

one or more types of outér wrap material capable of being applied in wet or
conditions, such as polymeric tape or moisture curing composite wrap material, o
agreed material.

E According to the )manufacturer's instructions, application of interleave wrapping mate
bssary between thendividual coating layers. This document does not cover minimum requireme
Fleave layers.

purposes ofthe compound are to prevent corrosion of the pipe surface, prevent voids
Il coating defects. The purposes of the outer wrap are to provide additional radial co
port self-healing and provide additional mechanical protection for the coating system.

depending

polyolefin
layer, with
vered by a

one or more types of outer wrap material in the form of a polymeric outer wrap tape or sheet,

polyolefin
layer, with
vered by a

immersed
" any other

Fials can be
nts for such

and repair
mpression,

©IS

mon>crystalline low-viscosity polyolefin-based compound is available in the following f

ms:

tapes;

wraparound sheets;
pre-formed shapes;
mouldable compounds;

pourable liquids.
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10.3 Surface preparation

Surface preparation shall be carried out in accordance with the APS as specified in 7.2. Coating type
10A shall be applied on dry substrates only, while coating type 10B can be applied on both dry and wet
substrates.

10.4 Application of coatings

10.4.1 Ge

neral

Applicatioﬂi of coatlngs Shall be carried out In accordance with the manufacturers Instructions

shall be sp

a)
b)

prepat

in plac

c) apply

manuf

10.4.2 Ov

pcified in the APS. The following application procedure should be followed:

e the surface in accordance with 10.3;

apply the non-crystalline low-viscosity polyolefin-based compound by either wrapping or moulc

e, or both, assuring coverage and adhesion on any compatible substrate;

the outer wrap with tension to provide radial compression inm™accordance with
hcturer’s instructions.

erlap

The mini
manufact

um overlap between successive layers of compound¥shall be in accordance with
er’s instructions and shall be specified in the APS.

If applicable, the minimum overlap of the compound on existing coating shall be in accordance with

manufact

A double t
to ensure S

The outer ¥

If applicab
the manuf3

10.5 Test

10.5.1 Ge

If required
PPT and py

Test and iy
Table 7.

er’s instructions and shall be specified in the APS.

ickness of the compound shall be applied.in-areas with protruding parts, such as weld ¢
ufficient layer thickness after completian of coating installation.

vrap shall cover the non-crystallinglow-viscosity polyolefin compound layer.

e, the minimum overlap of the-outer wrap onto existing coating shall be in accordance
cturer’s instructions and shall be specified in the APS.

ing of coatings

neral

the tests in:10.5.2 to 10.5.15, summarized in Table 6, shall be carried out for the TA, H
oduction. testing.

spection frequencies for TA, PQT, PPT and production testing are included in Table 3

hnd

ling

the

the

the

aps

vith

QT,

and

Annex B provides the tests, acceptance criteria, and inspections and test frequencies for coatings

applied on

wet substrates, if required.

Unless otherwise specified, the tests shall be carried out on pipes coated with the complete coating.
Samples cut from coated pipe or flat surfaces are not allowed, unless otherwise specified.

Where app

licable, the substrate conditions used for tests shall be in accordance with 9.1.

10.5.2 Thickness

The thickness requirement applies to all types of coating applied to dry substrate as specified in 10.2.

Annex B provides guidance for the thickness of coating type 10B applied to wet substrate.
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The thickness of the compound and the thickness of the complete coating shall be measured in
accordance with I1SO 21809-3:2016, Annex B, and shall meet the requirements of Table 6 as per
manufacturer recommendation to meet the performance requirements.

The coating thickness on protruding parts, such as weld caps, is normally less than on the body because
some of the coating material flows from the weld cap to the body during and after application. This is
necessary to prevent voids in the coating and is not detrimental to the protection against corrosion.

The shape and dimensions of the thickness measurement probe shall be designed to avoid indentation
of the coating.

10.5.3 Glass transition temperature and crystallization temperature

The
coa

glass transition temperature and crystallization temperature requirement appligs’to
fing specified in 10.2.

1l types of

Thd
sha
ISO

glass transition temperature and crystallization temperature of the mon:crystalline
1 be determined by differential thermal analysis of a sample of the midterial in accor
11357-1,1SO 11357-2 and ISO 11357-3, and shall meet the requirements of Table 6.

polyolefin
lance with

10.5.4 Holiday detection

The holiday detection requirement applies to coating type 10A-enly.

In the atmospheric zone, the entire dry surface of the risetrcoated with repair coating shall pe checked

for

out

ith ISO 21809-3:2016, Annex C, and shall meet the réquirements of Table 6. This test shall

holidays or other discontinuities at a voltage of 5 kV/fm + 5 kV at a maximum of 25 kV, in

after application of the compound and may be repeated after completion of the coz

hccordance
be carried
iting when

reqpired by the client.

Hol|days shall be repaired in accordance with the APS.

10.5.5 Drip resistance

The drip resistance requirement applies to all types of coating that contain reinforcement gqs specified
in 10.2.

No |dripping of the compeund shall occur when the compound is tested in accordance with
1S0|21809-3:2016, Annex/K, with a modified test temperature of T, ,, + 20 °C and a mijimum test

tem

perature of 80 °E, Drip resistance shall meet the requirements of Table 6.

10.5.6 Adhesion to pipe surface and existing coating

The adhesion*to pipe surface and existing coating requirement applies to all types of coating applied to
dry|pipe surface and dry existing coating specified in 10.2.
Annes=B-provides-guidanceforthe-adhesion-of-coatingtype10B-to-wetpipe-surfaceand-wet existing
coating.

The adhesion test shall be carried out on the complete coating after cooling where heat has been applied.

The adhesion to dry steel and dry existing coating of compound containing reinforcement shall be
tested at 23 °C and at maximum service temperature in accordance with ISO 21809-3:2016, Annex H.
The force required for peeling shall be documented.

The peel force, separation mode and substrate coverage shall meet the requirements given in Table 6. A
cohesive separation mode is required (the reinforcement is pulled out of the compound) and the coating
shall leave a film of compound on = 95 % of the substrate. The method given in ISO 21809-3:2016, H.1,
shall be used for PQT. The method given in ISO 21809-3:2016, H.2, can be used for PPT and production
testing.
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The adhesion to steel and existing coating of compound without reinforcement shall meet the
requirements given in Table 6. Adhesion testing shall be carried out at the coated pipe sample by using
a utility knife to attempt to lift the coating material from the steel surface. The coating shall leave a film
of compound on the substrate.

When applicable, adhesion to existing coating of the outer wrap polymeric tape or composite wrap
material shall be measured using the peel strength method given in ISO 21809-3:2016, Annex H, and
shall meet the requirements given in Table 6.

10.5.7 Lap shear resistance

The lap she
in 10.2.

ar resistance requirement applies to all types of coating applied to dry substrate as spécified

The lap sh
maximum

i at
and

par strength of the compound applied to dry substrate shall be measured at‘23-°C an
service temperature in accordance with ISO 21809-3:2016, ].1, for reinforced compound

ISO 218091

To improve
transverse
and by cre

A cohesive
substrate.

10.5.8 Sp

The specif
pipe surfac

Annex B p}
to wet pip§g

The specif

Annex F, afid shall meet the requirements of Table 6 as follows:

— for typ
— for typ

10.5.9 Impact resistance

The impact
in 10.2.

The impacf

3:2016, ].2, for compound without reinforcement, and shall meet the requifements of Tab

accuracy of lap shear strength test results, the test area can be increased to 2 500 mm
ly cutting of the coating for an effective shear length of 50 mm (see-1SO 21809-3:2016,
iting an overlap of 50 mm between the steel plates (see ISO 21809=3:2016, ].2).

separation mode is required. The coating shall leave a filmi<of compound on = 95 % of]
[here shall be no evidence of adhesive failure.

pcific electrical insulation resistance

c electrical insulation resistance requirement dpplies to all types of coating applied to
e as specified in 10.2.

surface.

c electrical insulation resistance shall be measured in accordance with ISO 21809-3:2

e 10A: on the compound layer;

e 10B: on the complete)coating.

resistancerequirement applies to all types of coating applied to dry pipe surface as speci

resistance shall be measured on the complete coating in accordance with ISO 21809-3:2

Annex D, a

ovides guidance for the specific electrical insulation resistance of coating type 10B appl

e 6.
[.1),

the

dry
ied

1

D16,

fied

D16,

nd-shall meet the requirements of Table 6.

10.5.10Indentation resistance

The indentation resistance requirement applies to all types of coating applied to dry pipe surface as
specified in 10.2.

The indentation resistance shall be measured on the complete coating at 23 °C and at maximum service
temperature in accordance with [SO 21809-3:2016, Annex E, and shall meet the requirements of Table 6.

If the coating outer layer consists of a polymeric outer wrap, a test pressure of 1,0 N/mm?2 shall be used.
If the coating outer layer consists of a composite wrap material, a test pressure of 10,0 N/mm? shall be
used.
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10.5.11Cathodic disbondment resistance

The cathodic disbondment resistance requirement applies to all types of coating applied to dry pipe
surface as specified in 10.2.

Annex B provides guidance for the cathodic disbondment resistance of coating type 10B applied to wet
pipe surface.

The cathodic disbondment resistance shall be measured on the complete coating.

The cathodic disbondment test shall run for a period of 28 days at 23 °C and at maximum service
te o i ' ' =3- ; for small-
diameter pipe. The 6 mm hole through the coating shall be obtained by using a 6 mm hellgw hammer
punch, followed by surface cleaning to bare steel.

A tg¢st duration of 48 h at 65 °C instead of 28 days at 23 °C may be used for PPT,orproductfion testing
proyided that comparison of results is performed during PQT.

The cathodic disbondment resistance shall be measured as the radius of disbondment and|shall meet
therequirements of Table 6. For type 104, the thickness of the coating inthe area of the artifficial defect
aftdr termination of the test shall be restored to at least its origindlfilm thickness (self-healing) as
spefified in the APS as per 10.5.2, and there shall be no holidays as per 10.5.4.

10.5.12Resistance to ageing and weathering
The resistance to ageing and weathering requirement applies to all types of coating specifiel in 10.2.

For|outer mechanical protection layers comprised ofpolyolefin, ISO 6964 shall be used to|determine
carbon black content.

NOTE For the purposes of this document, ASTM D1603 and ASTM D4218 are equivalent to the fest method
desg¢ribed in ISO 6964.

For|outer mechanical protection layers.mot comprising polyolefin, an ageing and weatherinjg test shall
be darried out in accordance with [S0,4892-2 under the following conditions:

— |method A: exposure using-daylight filters (artificial weathering);
— |relative humidity: (65 £.5) %;
— |total radiant energy; 5 GJ/m?2.

After this test, specimens shall be tested before and after ageing for ratio of strain at brepk (g,) and
ratip of stress atbreak (o,) in case extensometers are used in accordance with ISO 527-1.

In ¢ase ne-extensometers are used, specimens shall be tested before and after ageing for ratio of
nonpinal strain at break (g,;,) and ratio of stress at break (o).

Thd O 527-2 or

[SO 527-3, respectively.
Ratios shall be calculated as arithmetic mean after ageing divided by arithmetic mean before ageing.

The requirements for resistance to ageing and weathering shall meet the requirements of Table 6.

10.5.13Peel strength between layers of outer wrap

The peel strength between layers of outer wrap requirement applies to all types of coating specified in
10.2.

The peel strength between the outer wrap layers shall be measured at 23 °C and at maximum service
temperature in accordance with [SO 21809-3:2016, Annex L, and shall meet the requirements of Table 6.
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10.5.14Thermal ageing resistance

The thermal ageing resistance requirement applies to all types of coating specified in 10.2.

Annex B provides guidance for the thermal ageing resistance of coating type 10B applied to wet pipe
surface and wet existing coating.

A thermal ageing test of the complete system applied to dry pipe surface and dry existing coating shall

be carried

out in accordance with ISO 21809-3:2016, M.3, for 100 days at T}, + 20 °C as follows:

ax

— for type 10A: on the complete coating applied to dry substrate;

— for typ

After this
measured

The therm
be carried
method giv

a)
b)
<)
The therm

ISO 21
ISO 21

if appl

10.5.15Ha
The hot-w§

Annex B p
surface an

A hot-wate

e 10B: on the complete coating applied to dry substrate.

test, the adhesion of the compound to the pipe surface and the existing coating shal
hs specified in 10.5.6 and shall meet the requirements of Table 6.

al ageing test for the outer wrap polymeric tape or composite outer wrap material s
out in accordance with ISO 21809-3:2016, Annex M, for 100 days at T, g+ 20 °C using
en in:

ax

B09-3:2016, M.1, for nominal strain at break (see 1SO 527-1, ISO 5272 and ISO 527-3);
B09-3:2016, M.2, for peel strength between layers;
cable, ISO 21809-3:2016, M.3, for peel strength to existing coating.

h] ageing resistance shall meet the requirements of Table 6.
t-water immersion test

ter immersion test requirement applies to-all types of coating specified in 10.2.

| wet existing coating.

 immersion test of the complete coating applied to dry pipe surface and dry existing coa

shall be c3
follows, li

rried out in accordance with ISO 21809-3:2016, Annex I, for 100 days at T, ,, + 20 °
ited as specified in ISO21809-3:2016, Annex I.

After this fest, the adhesionof-the compound to the pipe surface and the existing coating shal
measured §s specified in 10:5:6 and shall meet the requirements of Table 6.

A hot-watef immersiondest of the outer wrap shall be carried out in accordance with 1SO 21809-3:2

Annex I, fqr 100 days/at

between |
of Table 6.

T ax limited as specified in ISO 21809-3:2016, Annex I. The peel strer
ers of outer wrap shall be measured as specified in 10.5.13 and shall meet the requirem¢
henjapplicable, the adhesion of the outer wrap to the existing coating shall be measure

specified im 20.5.6 and shall meet the requirements of Table 6.

be

hall
the

rovides guidance for the hot water ithmersion test of coating type 10B applied to wet pipe

[ing
[ as

be

D16,
gth
bnts
i as

Table 4 — Coating identification

Type of coa

ting in accordance with Table 1

Coating ma

nufacturer

Coating tra

de name

Minimum and maximum service temperature

Types, trad

e names, number and supplied thicknesses of individual layers

Nominal th

ickness of complete coating

Compatible existing coatings (state all types of existing coating that have been tested successfully)
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Table 5 — Product data sheets of individual materials

Property Units Test method
Manufacturer — —
Trade name — —
Non-crystalline low-viscosity polyolefin compound:
- generic type of non-crystalline low-viscosity polyolefin
- generic type of reinforcement material, if applicable
Outer wrap material:
- géneric type of outer wrap material
- geéneric type of polymer
Colpur — —
Thickness, as supplied mm [SO 4593
Density g/cm3 1SO 1183-1
Miyimum and maximum service temperature °G —
Stofage conditions, including temperature range &=/°C —
Shd(lf life at storage conditions months —
a  |Probes and other equipment parts shall be constructed in such a way _thdt indentation or deformation of $oft coatings
willnot occur during thickness measurement.
Table 6 — Requirements for non-crystalline l6w*viscosity polyolefin-based coatiings
Test . .
Type Clause Property temp Unit Requirements T¢st method
Non-crystalline low-viscosity polyolefin compound
10A ; ; ; 3.
10.5.2 Thickness of coating applied to dry, 23°C mm > 0,9 x nominal value d ISO 21809-3:2016,
10B substrate Anng¢x B
—+ Thickness of coating applied to.wet . . . .
10B 10.5.2 substrate d This test is optional, see Annex B for guidance.
10A Atleast 20 °C below
10.5.3 | Glass transition tempetrature — °C minimum application ISO 11357-2
10B temperature
i 10.5.3 |Crystallizationh temperature — °C No evidence of melting 1SO 11357-3
10B y P or crystallization
104 Holiday detection at 5 kV/mm + ) 1SO 21809-3:2016
1| 1954 |5) max 25 kv - —  [Noholiday Annpx C
10 DYip resi °C mi 3:
p resistance at T, + 20 °C, min o o o ISO 21809-3:2016,
10 10.56 > 80 °C max >80°C No dripping of compound Annkx K
Specific electrical insulation resist-
10A ance of coating applied to dry steel
o 1SO 21809-3:2016,
L 10.5.8 Rsrm 23°C Qi =1 QE+08 Annbx F
- Rs100/Rs70 —  |=208P
Lap shear resistance
10A 23°C 20,0040 10.5.7
Reinforced compound N/mm2 Cohesive
10B HLa? applied to dry steel T >00010 |separation }510 21809-3:2016,
max =Y,
10A 23°C 20,0040 |[Coverage=95% 10.5.7
Compound without N/mm?
10B 1057 | feinforcement applied to dry steel T 500010 }520 21809-3:2016,
max =Y
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Table 6 (continued)

Type | Clause Property t':frf; Unit Requirements Test method

Complete coating

Adhesion tests of reinforced compound with respect to various substrates before ageing, after thermal ageing,
and after hot water immersion, both for 100 days at T, ,, + 20 ¢C

10.5.6 23°C 20,040 |cohesive 1SO 21809-3:2016,
104 10.5.14 Coating applied to dry steel and dry N/mm separation Annex H
10B existing coating 2 T, >0,020 Annex |
10,5.15 ax Coverage =95 % M.3
1046
- ) Coating applied to wet steel and wet . . . . '\
108 10.5.14 existing coating This test is optional, see Annex B for guidance. Q(l/
10515 a;
Adhesion testfs of compound without reinforcement with respect to various substrates before ageing, (1/’
after thermalfageing, and after hot water immersion, both for 100 days at T,,, + 20 °C ,\/\ ’
10l5.6 /\U.J 10.5.6
10A ; : ° The coating shall leave %
10.5.14 Co.atllng appllled tao dry steeland dry | 23 °Cand N/mm  |a film of compound on '\ 150 21809-3:2)016,
10B existing coating Tax the substrate Annex I
10.5.15 (.AO M.3
- ) Coating applied to wet steel and wet . . . .
108 10.5.14 existing coating 2 d This test is optional, see Annex B fméul@nce.
10.5.15 S
Specific electrical insulation resist- Y
— ance of coating applied to dry steel \§ 1S0 21809-3:2016
10568 |_ Rs 23°C Q.m?2 si‘,() +08 Annex F
10B 100 é
= Rsyg0/Rs7g — s&‘z 0,8b
- Specific electrical insulation resist- . . .
10B 10§5.8 ance of coating applied to wet steel d This test is op@l 1, see Annex B for guidance.
10A O 1S0 21809-3:2016
108 10§59 |Impactresistance 2{@\ ] 215 Annex D ’ !
+ Co
104 Indentati ist ctestpres- (N
10.5.10 |Indentation resistance at test pres <J
_ sure 1,0 N/mm? .
o +| 23°Cand . . 1SO 21809-3:2016,
N T mm Residual thickness = 0,6 Annex E
- 10§10 Indentation resistance at t s- max
=1 |sure 10,0 N/mm?
10B / C)
‘ : 10.5.11
104 10411 Cathodic disbondr%Qesistance of | 23°Cand mm Disbondment 0
. [ |coating applled%\i steel Tnax o No holiday (self-healing) 250 218G09-3.2016,
o nnex
= | jobq; |cathodic @%dment resistance of | 23 °C mm__ | Disbondment < 20 1S0 21809-3:2016,
10B coati/n&?p ied to dry steel T mm d Annex G
max
- ’ C@c}(ic disbondment resistance of . . . .
108 ;LQ.__‘L‘L,< V&tmg applied to wet steel ¢ This test is optional, see Annex B for guidance.
% N Outer wrap polymeric tape
10A Resistance to ageing and weather-
10.5.12 |8 — m/m% |22and<3 ISO 6964
108 - carbon black content ¢
104 10.5.13 Peel strength between layers of 23°C N/mm 20,20 1SO 21809-3:2016,
10B outer wrap tape T >0,020 Annex L
Ratio of peel strength
104 10514 |petween layers of outer wrap tape 23°C . P'100/P'0 2 0,50 IS0 21809-3:2016,
10B 10.5.13 before and after thermal ageing for - M.2
100 days at T,,,, + 20 °C
Ratio of peel strength
10A 10.5.15 |between layers of outer wrap tape IS0 21809-3:2016,
before and after hot water immer- 23°C — P”100/P”0= 0,75 Annex |
10B | 10.5.13 |sion for 100 days at Ty, restricted Annex L
to max. 95 °C
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Table 6 (continued)

Type Clause Property t:frf;t) Unit Requirements Test method
104 0.5.6 | Peel strength to existing coating (if 23°C N/mm 21,0 ISO 21809-3:2016,
10B applicable, see 10.4.2) 2 Thax 20,10 Annex H

Ratio of peel strength to existing
10A 10.5.14 coating before and after thermal ° s ) ISO 21809-3:2016,
. o 23°C — P’100/P’0 20,75
10B 10.5.6 |ageing for 100 days at Ty, + 20 °C M.3
(if applicable, see 10.4.2) 2
Ratio of peel strength to existing
10A 4105451 coating hefore and after hot water 1S0 21809-3:2016,
immersion for 100 days at T,,,,, re- 23°C — P”100/P”0 =2 0,75 Anng¢x H
10B 10.5.6 |stricted to max. 95 °C (if applicable, Annex I
see10.4.2) 2
1SO 21809-3:2016,
M.1
104 10.5.14 Ratio of nominal strain at break 23°C . e ()/£0(0) 2 0,75 1SO $27-1
10B = before and after thermal ageing oY)/ €8] =0,
1SO §$27-2
SO $27-3
Outer mechanical protection other than polymerictape
Resistance to ageing and
weathering ¢
. . SO 4892-2
- ratio of strain at break 1,252 &y, (y)/€p0) 2 0,75 Method A
10A - ratio of stress at break 2300 R 1,25 2 oy, /01,(0) 2 0,75 150 $27-1
10B or 1,25 2 e4,()/€tn(0) 2 0,75 1S0 $27-2
- ratio of nominal strain 1,25 2 oy(y) /00y 2 0,75 150 $27-3
at break
- ratio of stress at break

b TH|

¢Se

d Bylagreement

a Specify type(s) of existing coating tested.

10.5.12 for adequate type of test to be conducted.

s requirement shall be fulfilled only if the specific eleetrical insulation resistance after 70 days is less than 10 times thp require-
ment of the specific electrical insulation resistance after 100 days (Rs;, < 1,06+09 Q.m?).

Table 7 — Frequency of testing and inspection

Frequengy
e Clause Propert Method .
yp perty PQT PPT Produc
tion
Non-crystalline low-viscosity polyolefin compound
A 10,5.2 |[Thickness of coating applied to dry substrate 150 21809- 3 3 ¢
1bs &app y 3:2016, Annex B
| Z)_B 10.5.2 [Thickness of coating applied to wet substrate ¢ This test is optional, see Annex B for guidance.
104 Glass transition temperature and crystallization temper- 150 11357-2
10.5.3 3 — —
10B ature 1SO 11357-3
104 . . 1SO 21809-
_ 10.5.4 |Holiday detection 3:2016, Annex C 3 -- --
104 - 1SO 21809-
10B 10.5.5 |Dripresistance 3:2016, Annex K 3 — —
104 10.5.7 Lap shear resistance of reinforced compound to dry steel 1SO 21809- 5 . .
10B - at23°Candat T, 3:2016,].1
104 10.5.7 Lap shear resistance of compound without reinforcement 1SO 21809- 5 . .
10B = todry steel at 23 °Cand at Ty, 3:2016, .2
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Table 7 (continued)
Frequency
e Clause Propert Method .
Typ perty PQT PPT Pr_oduec
tion
10A -
10.5.8 |Specific electrical insulation resistance to dry steel 3'21(5)?621\%319& F 3 — —
Complete coating
10A -
108 10.5.2 [Thickness of coating applied to dry substrate 3:213?6%}%?31?3)( B 3 3
N 10.5.2 [Thickness of coating applied to wet substrate ¢ This test is optional, see Annex B for guidanceli\
10B N
10A 1SO 21809- S
10.5.6 |Adhesion to dry steel and dry existing coating d at 23 °C 3:2016, Annex H 3 Cfl/' ac
10B
105.6 O\
10A 1SO 21809- Q‘ \ "~
10.5.6 |Adhesion to dry steel and dry existing coating 9 at Ty, 3:2016, Annex H 3 N A —
108 10.5.6 0O
- : — P )
10.5.6 Adhesion to wet steel and wet existing coating 4 at 23 °C This test is optio&hee ) B for guidance.
10B andat T,
10A Adhesion to dry steel and dry existing coating 4 at 23 °C
1pD.5.14 |and at T, ,, after thermal ageing for 100 days at T, + 3 — —
10B 20°C
- Adhesion to wet steel and wet existing coating 4 at 23 °C
1pD.5.14 |and at T, after thermal ageing for 100 days at T, + (his test is optional, see Annex B for guidance.
10B 20°C ,{Q
1SO 21809-
10A Adhesion to dry steel and dry existing coating 4 a C 3:2016, Annex |
108 1p.5.15 |and at Ty, after hot water immersion for 100 at Ty Annex H 3 — —
+20°C
. Adhesion to wet steel and wet existin@ﬁng dat23°C
1p.5.15 |and at T, after hot water immert)\)\ r 100 days at T, | This testis optional, see Annex B for guidance.
10B +20°C
10A _ @ : 1SO 21809-
108 10.59 |Impactresistance at 23 (‘() 3:2016, Annex D 3 — —]
7~
104 1pP.5.10 |Indentation resist. at23°CandatT, 150 21809 3 — —
10B @ max 3:2016, Annex E
10A 1h.5.1 Cathodic di ment resistance to dry steel at 23 °C and 1SO 21809- 3 . N
10B at T .« > 3:2016, Annex G
104 Ca \disbondment resistance to wet steel at 23 °C and
108 1p.5.11 a ﬁ This test is optional, see Annex B for guidance.
: X
O
- ] ‘?pecific electrical insulation resistance of 1SO 21809- 3 . |
10B T coating applied to dry steel 3:2016, Annex F
- 10.5.8 Specific electrical insulation resistance of This test is optional. see Annex B for guidance
10B = coating applied to wet steel p ! ANnexblorg '
Outer wrap polymeric tape
10A Resistance to ageing and weathering
10.5.12 ISO 6964 ¢ --
10B - carbon black content
104 1S0 21809-
108 10.5.13 |Peel strength between layers at 23 °C 3.2016, Annex L 3 — —
10A 1SO 21809-
108 10.5.13 |Peel strength between layers at T, 3.2016, Annex L 3 — —
104 10.5.14 Peel strength between layers after thermal 1SO 21809- 3 . o
10B ageing for 100 days at T}, + 20 °C 3:2016, M.2
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Table 7 (continued)
Frequency
Type Clause Property Method .
PQT PPT Pr."d“f
tion
10A . . 1SO 21809-
10.5.15 Eoerell(s)t)rgr;gg;}[);tween layers after hot water immersion 3:2016, Annex I 3 . .
10B y max Annex L
10A
- . 1SO 21809-
d o b ac —
10B 10.5.6 |Peel strength to existing coating ¢ at 23 °C 3:2016, Annex H 3
104 . . 150 21809- _ _
1:)B 1U.0.0 FECT SIIENgLl Lo EXISUIE COdUITE ™ dU lmax 32016, Annex H 5)
1pA 10.5.14 Peel strength to existing coating 4 after thermal ageing for 1SO 21809- 3 M .
1bB == 100 days at T, + 20 °CP 3:2016,M.3
1pa Peel strength to existing coating d after hot 150 21809-
10515 |\ ater immersion for 100 days at T, _b 3:2016, Annex J - -
1pB y max Annex H
1SO 21809-
3:2016, Ma
1pA Elongation at break before and after thermal ageing for 1SO 52741
10.5.14 . 5 — —
1bB 100 days at T, + 20 °C
1S@-527-2
1S0 527-3
Outer mechanical protection other than'pelymeric tape
Resistance to ageing and
thering ¢
weathering 1S0 4892-2
- ratio of strain at break Method A
1pA 10.5.12 |- ratio of stress at break IS0 527-1 ¢ - .
1pB or 1SO 527-2
- ratio of nominal strain at break [SO 527-3
- ratio of stress at break
aIn practice with PPT and production, the substrate temperature can significantly deviate from ideal conditions, e.g. as caysed by trans-
por{ of medium through an operational riser. Thisjwill influence results of peel strength.
b When applicable.
¢ Bylagreement.
d Specify type(s) of existing coating tested.
¢ Shjll be agreed prior to production e.g. once per batch, 1 in 20 repairs.

11|Petrolatum-and wax-based tape wrap systems

11.1 Coating identification

Petfalatum tape wrap systems shall be identified in the APS in accordance with Table 8 and] shall meet
the TequiTemerntsof Tabte- T2 for petrotatunT tape wrap Systens {coating type t1A):

Wax-based tape wrap systems shall be identified in the APS in accordance with Table 8 and shall meet
the requirements of Table 13 for wax-based tape wrap systems (coating type 11B).

Data sheets for the coating materials shall be in accordance with Table 9 (primer, if applicable), Table 10
(petrolatum and wax-based tape) and Table 11 (outer mechanical protection).

Application instructions shall be provided by the manufacturer in accordance with 7.2 and shall be
included in the APS.

© IS0 2021 - All rights reserved 31


https://standardsiso.com/api/?name=de02eaa0da1224360bbd8fc9ea5a5e30

ISO 18797-2:2021(E)

11.2 Description of the tape wrap systems

11.2.1 Petrolatum tape wrap systems (type 11A)

Petrolatum tape wrap systems consist of a single inner layer or multiple inner layers of petrolatum
tapes, with or without a primer, that form the corrosion prevention layer, which is then protected with
an outer mechanical protection layer.

The outer mechanical protection consists of a polymeric tape, a polymeric sheet, a polymeric jacket
or other agreed material. In accordance with the manufacturer’s instructions, the outer mechanical
protectlon aaka a aa no a\¥4a a he ovi Ra¥e a 1.0 di an a ho a overed waith ne siatum
tape. Outd
compressi¢n of the petrolatum tape thereby accelerating the bond to the substrate.

The petrolatum tape wrap system can be applied on wet, immersed and dry substrates.

11.2.2 Wax-based tape wrap systems (type 11B)

Wax-based
of wax-ba
mechanica

tape wrap systems consist of a primer and a single inner layer ¢rymultiple inner layers
ed tapes that form the corrosion prevention layer, which is thenprotected with an ofiter
protection layer.

The outer mechanical protection consists of a polymeric tape, a palymeric sheet, a polymeric ja¢ket
or other agreed material. In accordance with the manufacturer’siinstructions, the outer mecharfical
protection| may or may not overlap the existing coating adjacent to the area covered with wax-
based tapd. Outer mechanical protective layers that are applied with tension can also provide radial
compressi¢n of the wax-based tape thereby accelerating thetiond to the substrate.

The wax-based tape wrap system can be applied on wet; immersed and dry substrates.

11.3 Surfpce preparation

Surface pre¢paration shall be carried out in-aceordance with the APS as specified in 7.2. As the system
can be applied above and below the water line, the surface does not need to be dry.

11.4 Application of coating systems

11.4.1 Gepneral

Applicatiop of the coating systems shall be carried out in accordance with the manufacturer’s
instructior}s and shall b€ specified in the APS. The following application procedure should be followed:

a) prepaile the suxrface in accordance with 11.3;

b) when applicable, apply an adequate coat of compatible primer by brush, by hand or using other
applicable’tools;

c) spirally wrap the area being coated with petrolatum or wax-based tapes of recommended width,
following the manufacturer’s instructions and client approval regarding overlap;

d) ensure that the tape is in contact with the entire pipe surface;

e) apply the outer mechanical protection layer in accordance with the APS.

11.4.2 Overlap
The minimum overlap of the petrolatum or wax-based tape layer and, if applicable, the outer mechanical

polymeric tape shall be in accordance with the manufacturer’s instructions and shall be specified in the
APS.
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If applicable, the overlap of tapes on existing coatings shall be in accordance with the manufacturer’s
instructions and shall be specified in the APS.

Depending on the structural situation, for example protruding parts or welded joints, the tape shall
be applied in a sufficient thickness to ensure sufficient layer thickness after completion of system
installation.

An appropriate width of tape, considering the overlap, shall be chosen to assist in application and
prevent wrinkling of the tape.

11

11.

If r
(cod

Tes
Tab

Anr

5 Testing of the coating svstems
(=] (=] 4

.1 General

pquired, the tests in 11.5.2 to 11.5.12, summarized in Table 12 (coating type 11A) and Table 13

ting type 11B), shall be carried out for the TA, PQT, PPT and production testing.

F and inspection frequencies for TA, PQT, PPT and production testinglare included in Table 3 and

e 14.

ex B provides the tests, acceptance criteria, and inspectionskand test frequencies f

applied on wet substrates, if required.

Unl
or f]

Wh

For

NOT
pe

¢

11.
Thd

Thd
ISO

bss otherwise specified, the tests shall be carried out on<€oated pipes. Samples cut from
at surfaces are not allowed, unless otherwise specified:

ere applicable, the substrate conditions used for tests shall be in accordance with 9.1.
the purposes of this subclause, the coating systems have been subdivided as follows:
Type 11A-1: petrolatum tape wrap systemiapplied on dry substrate;

Type 11A-2: petrolatum tape wrap system applied on wet or immersed substrate;
Type 11B-1: wax-based tape wrap system applied on dry substrate;

Type 11B-2: wax-based tape-wrap system applied on wet or immersed substrate.

dr coatings

oated pipe

E If polymeric tapestare used as outer mechanical protection, additional requirements caln apply, e.g.

strength between layers. These additional requirements are agreed between manufacturer and

5.2 Density
density requirement applies to coating type 11B only.

density of the primer and the inner layer wax-based tape shall be measured in accor
2811-1 and shall meet the requirements of Table 13 (type 11B).

client.

lance with

11.5.3 Dielectric strength

The dielectric strength requirement applies to coating type 11B only.

The dielectric strength of the primer and the inner layer wax-based tape shall be measured in
accordance with ASTM D149 and shall meet the requirements of Table 13 (type 11B).

11.5.4 Thickness

The thickness requirement applies to all types of coating applied to dry substrate as specified in 11.5.1.

Annex B provides guidance for the thickness of coating type 11A-2 and 11B-2 applied to wet substrate.
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The complete system thickness shall be measured in accordance with ISO 21809-3:2016, Annex B,
and shall meet the requirements of Table 12 (type 11A) or Table 13 (type 11B) as per manufacturer
recommendation to meet the performance requirements.

The coating thickness on protruding parts, such as weld caps, is normally less than on the body, because
some of the coating material flows from the weld cap to the body during and after application. This is
necessary to prevent voids in the coating and is not detrimental to the protection against corrosion.

The shape and dimensions of the thickness measurement probe shall be designed to avoid indentation
of the coating.

11.5.5 Hdgliday detection
The holiday detection requirement applies to coating type 11A-1 and coating type 11B-1 only:

In the atmg@spheric zone, the entire dry surface of the riser coated with repair coating shall'be chedked
for holidays or other discontinuities at a voltage of 5 kV/mm to a maximum of 254k¥ in accorddnce
with ISO 2[1809-3:2016, Annex C, and shall meet the requirements of Table 12 (type 11A) or Tabl¢ 13
(type 11B)} This test should be carried out after application of the petrolatum-er wax-based tape pnd
may be regeated after completion of the system when required by the client.

Holidays shall be repaired in accordance with the APS.

11.5.6 Imppact resistance
The impact resistance requirement applies to coating type 11A«l.and coating type 11B-1 only.

The impact resistance shall be measured on the complete system applied to dry substrate in accordgnce
with ISO 2[1809-3:2016, Annex D, and shall meet the requirements of Table 12 (type 11A) or Tabl¢ 13
(type 11B)

11.5.7 Spkcific electrical insulation resistance

The special electrical insulation resistance(requirement applies to coating type 11A-1 and coating tfype
11B-1 only

The specif]c electrical insulation resistance of the complete coating applied to dry substrate shall be
measured |n accordance with ISQ 21809-3:2016, Annex F, and shall meet the requirements of Tabl¢ 12
(type 11A)|or Table 13 (type 11BY.

11.5.8 Cathodic disborndment resistance

The cathodic disbondment resistance requirement applies to coating type 11A-1 and coating type 11B-
1 only.

The cathodie disbondment shall be measured on the complete system applied to dry substrate ¢ver

a erlod o) 29 davuc At 22 0C A d if agraad hatwaan cliant and o factiiear A oo vias oo ylce
P 28 days-at23-°C and-if agreed-betweenchentandmanufacturer—at maxinuinser

temperature (limited to 95 °C maximum), in accordance with ISO 21809-3:2016, Annex G.

A test duration of 48 h instead of 28 days may be used for PPT, provided that the test temperature is
increased to 65 °C and a comparison of results is performed during PQT.

The cathodic disbondment after 28 days at 23 °C and at maximum service temperature shall be
measured as the radius of disbondment and shall meet the requirements of Table 12 (type 11A) or
Table 13 (type 11B).

11.5.9 Adhesion to pipe surface and existing coating

The adhesion to pipe surface and existing coating requirement applies to all types of coating applied to
dry pipe surface and dry existing coating specified in 11.5.1.
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Annex B provides guidance for the adhesion of coating type 11B to wet pipe surface and wet existing
coating.

The adhesion of the petrolatum tape (type 11A) and wax-based tape (type 11B) to dry steel and dry
existing coating shall be tested at 23 °C and at maximum service temperature in accordance with
[SO 21809-3:2016, Annex H. The adhesion shall meet the requirements of Table 12 (type 11A) or
Table 13 (type 11B).

Petrolatum and wax-based tape wrap systems shall leave a film of compound on = 95 % of the substrate,

visible without magnification, when the system is peeled off.

The
be 1

11.
The

Thd
con
tem

minimum walting period between application of the coating materials and the adhesio
hour, unless specified otherwise by the manufacturer.

5.10Drip resistance
drip resistance requirement applies to coating type 11A-1 and coating type11B-1 only.

petrolatum tapes and wax-based tapes shall be tested for drip resistance. No dripj
pound shall occur when the tape is tested in accordance with 1S0,21809-3:2016, Annex

perature of T, ., + 6 °C (or as otherwise agreed with client), as specified in Table 12 (ty

Tabje 13 (type 11B).

11.
The

A h
acc
pet
spe

11.
The

For

5.11Hot water immersion test
hot-water immersion test requirement applies to cdating type 11A-1 and coating type 1

bt-water immersion test of the complete systemi.applied in dry conditions shall be car
prdance with ISO 21809-3:2016, Annex I, fors28 days at T, ,,. After this test, the adhe
folatum or wax-based tape to the pipe surface and the existing coating shall be m
cified in 11.5.9 and shall meet the requirements of Table 12 (type 11A) or Table 13 (type

b.12Resistance to ageing and weathering
resistance to ageing and weathering requirement applies to all types of coating specifie

outer mechanical protection layers comprised of polyolefin, ISO 6964 shall be used to

h test shall

ping of the
K, at a test
pe 11A) or

| B-1 only.

ried out in
sion of the
pasured as
11B).

lin 11.5.1.

determine

carbon black content.

NO1
des

E For the purposes of this document, ASTM D1603 and ASTM D4218 are equivalent to the fest method

ribed in ISO 6964

For
be

outer mechahnical protection layers not comprising polyolefin, an ageing and weatherinjg test shall
arried qut)in accordance with ISO 4892-2 under the following conditions:

method A: exposure using daylight filters (artificial weathering);

[l B =k W\ V2
O =570,

2 Y 1 LA 'S
I ICTIative llullllull.y .
— total radiant energy: 5 GJ/mZ2.

After this test, specimens shall be tested before and after ageing for ratio of strain at break (g,) and
ratio of stress at break (o}) in case extensometers are used in accordance with ISO 527-1. In case no
extensometers are used, specimens shall be tested before and after ageing for ratio of nominal strain at
break (¢,,) and ratio of stress at break (o).

The test specimens shall be prepared in accordance with one of the types specified in ISO 527-2 or
[SO 527-3 respectively.

Ratios shall be calculated as arithmetic mean after ageing divided by arithmetic mean before ageing.
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Alternatively, for outer mechanical protection layers not comprising polyolefin, an ageing and
weathering test can be carried out in accordance with ISO 16474-3, method A, cycle 1, under the

following conditions:

— alternating periods of 4 h exposure to UVA-340 lamps at (60 + 3) °Cand 4 h exposure to condensation

at (50 + 3) °C;

— total duration 225 cycles, which conforms to 900 h of exposure to UVA-340 lamps and 900 h exposure

to condensation.

After this test, the specimen shall be tested for ratio of Shore hardness in accordance with ISO 868.

The requirlements for resistance to ageing and weathering shall meet the requirements of Tabld 12

(type 11A)|or Table 13 (type 11B).

Table 8 — Coating identification

Type of coafing in accordance with Table 1

Coating majnufacturer

Coating syqtem trade name

Minimum gnd maximum service temperature

Types, trade names, number and supplied thicknesses of individual layers

Nominal thfickness of complete coating

Compatiblg existing coatings (state all types of existing coating that have been tested successfully)

Table 9 — Product data sheets of primer (if applicable)

Property Unit Test method

Manufacturer — —
Trade name¢ — —
Solid contept % ISO 3251
Type of solyent, if applicable — —
Flash point if applicable °C ISO 1523
Density g/cm3 1SO 2811-1
Coverage afea m2/1 —
Dry film thjckness pum [SO 2808
Storage conjditions, includihg)temperature range —/°C —
Shelf life at|storage conditions months —

Table 10 — Product data sheet of petrolatum and wax-based tape

Property

Unit

Test method

Manufacturer

Trade name

Generic type of coating material

Petrolatum or wax-based

Colour

Thickness as supplied; or

surface density

ISO 4591 or ISO 4593
ISO 3801

Type of reinforcement, when applicable:
- generic type of polymeric film backing

- generic type of incorporated reinforcement material

Storage conditions, including temperature range

°C

36
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Table 10 (continued)

Property

Unit

Test method

Shelf life at storage conditions

months |—

Table 11 — Product data sheet of outer mechanical protection

Property

Unit

Test method

Manufacturer

Trade name

Gerjeric type of coating material:

- pplymeric jacket and type of polymer

- pplymeric outer wrap tape and type of polymer

- others, including chemical description of material

Colpur

Thickness as supplied

miam,

(to be specified

Stofage conditions, including temperature range

OC —

Shdlf life at storage conditions

months |—

Table 12 — Requirements for petrolatum tapewrap systems (type 11A)

Tylpe Clause Property t:fnsrt) Unit Requirements Test method
Inner layer - petrolatum tape
11h-1 Holiday detection at 4.
1155 5 kV/mm, max. 25 kV 2 — | No holiday 150 21809-3:2016,
1 . . nnex C
(if applicable)
Specific electrical insulation
1181 resistance 150 21809-3:2016
1 1157 - Rsy0 23°C Q.m? |=1,0E+06 Annex F
- Rs190/Rs79 — 20,82
. . T ax + N 1SO 21809-3:2016,
11A 11.5.10 Drip resistance g‘i‘,’& No dripping of compound Annex K
11p-1 11,59 Adhesion-to dry pipe surface 1SO 21809-3:2016,
1 and'dry existing coating 4 Annex H
23°C and Coating shall leave a film
AdResion to dry pipe surface T — of compound on substrate 1SO 21809-3:2016
111 11.5.11 and dry existing coating ¢ max with a coverage of 2 95 % Annex I ' ’
1 after hot water immersion for Annex H
28 daysat T,
1 11759 Adhesion to wet pipe surface This test is optional, see Annex B for guidance
11h-2 and wet existing coating ¢d P ! g '
Outer mechanical protection layer
al L 1ol 1 - b L 0 a2 1O COLd
Carbomblackcontent AT >2 156-6564
Resistance to ageing and
weathering b
- ratio of strain at break 1,25 2 gp(yy/€p 0y 2 0,75 1SO 4892-2 Method A
- ratio of stress at break 930c 1,25 2 oy,(y)/01,0) 2 0,75 IS0 527-1
11A 11.5.12 or 1,25 = €44/ €tp(0) 2 0,75 1SO 527-2
- ratio of nominal strain 1,25 > Ub(y)/ab(O] >0,75 1SO 527-3
at break
- ratio of stress at break
Resistance to ageing and 1SO 16474-3
weathering P ratio of Shore 23°C — 1,25 > H(y)/H(O) >0,75
hardness ISO 868
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Table 12 (continued)

Type Clause Property t:frf; Unit Requirements Test method
Complete coating with HDPE-based outer mechanical protection
11A1 11.5.4 Thickness of coating applied 239C mm 20,9 x sum of nominal val- |ISO 21809-3:2016,
. I— to dry substrate ues of individual layers ¢ Annex B
- 11.5.4 Thickness ofcoatcing applied This test is optional, see Annex B for guidance.
11A-2 to wet substrate
B PP A No-hotidey 150 21809-5:2016,
- (if applicable) Annex C
11A 11.5.6 Impact resistance 23°C ] 215 150 21809-3: 3046
Annex D
11A-1 1158 Cathodic disbondment 23°C mm | Disbondment < 20 mm 1SO 21809+3:2016,
_ = resistance at 28 days - Annex G
Complete coating (excluding HDPE-based outer mechanical protection)
1141 . >0,9 x sum of nominal valy |ISO 21809-3:2016
. 1L.24 Thickness 23°C mm ues of individual layeps © Annex B
o Thickness of coating applied . . . .
A2 11.5.4 to wet substrate ¢ This test is optional, see Annex B for guidance.
11A-1 Holiday detection at 2.
11.5.5 5 kV/mm, max. 25 kV — —  |Noholiday 150 21809-3:2016,
_ . . Annex C
(if applicable)
11A1 =g Cathodic disbondment resist- | 23 °C o |isbondment < 20 mm 1S0 21809-3:2016,
_ ance at 28 days T C Annex G
max

aThis require
for specific el

bSee 11.5.12

¢ By agreeme|

Iment shall only be fulfilled if the specific electrical insulationresistance after 70 days is less than 10 times the require

ctrical insulation resistance after 100 days.
or adequate type of test to be conducted.

t.

hent

d Specify all types of existing coating tested.
Table 13 — Requirements for wax-based tape wrap systems (type 11B)
Test . .
Type Clause Property temp Unit Requirements Test method
Primer
11B 1.5.2 |Density 25°C g/cm3  |<1,0 1SO 2811-1
11B 11.5.3 |Dielectrit)strength — V/um  [>4,0 ASTM D149
Inner layer - wax-based tape
11B 1.5.2 [Density 25°C g/cm3  |<1,0 1SO 2811-1
11B 11.5.3 \[Dielectric strength — V/um [>6,6 ASTM D149
B Holiday detection at
Rl I = Py No-hotiday 502180932010
- (if applicable) nnex
Specific electrical insulation resist-
e I 2300 1S0 21809-3:2016,
_ == |Rsyp Q.m? |>1,0E+006 Annex F
Rsq00/Rs7 — 20,82
. . o - 1SO 21809-3:2016,
11B 11.5.10 |Drip resistance Tax + 6°C — No dripping of compound Annex K

b See 11.5.12 for adequate type of test to be conducted.
¢ By agreement.

d Specify type(s) of existing coating tested.

a This requirement shall only be fulfilled if the specific electrical insulation resistance after 70 days is less than 10 times the requirement for specific
electrical insulation resistance after 100 days.
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Table 13 (continued)

max

Type Clause Property t:fns; Unit Requirements Test method
11B-1 11.5.9 Adhesion to dry pipe surface and IS0 21809-3:2016,
- dry existing coating ¢ 23°C and Coating shall leave a film | Annex H
— f d bstrat
11B-1 Adhesion to dry pipe surface and Tnax Sviigr:gg:;agg (s);x:g;e:%e 1SO 21809-3:2016,
11.5.11 |dry existing coating 4 after hot B Annex |
- water immersion for 28 days at T, Annex H
o Adhesion to wet pipe surface and . . . .
11B2 11.59 wet existing coating ¢4 This test is optional, see Annex B for guidance.
Outer mechanical protection layer
Carbon black content P — m/m % >2and<3 1S} 6964
Resistance to ageing and
weathering b
- ratio of strain at break 1,25 2 &y /Ep 0y 2 0,75 IS0 4892-2 Method A
- ratio of stress at break 930c 1,25 2 oy,(y)/01,(0)30,75 IS0 527-1
1A 11,512 |or 1,25 > £y, () /Eyp(0) 2 0,75 |1S0 527-2
- ratio of nominal strain 1,25 = O'b(y]/O'b(O] >0,75 1SO 527-3
at break
- ratio of stress at break
; ; 1SO 1647413
Re51stan.ce tl? ageing and 23°C . 1,252 Hy,\/Hy 20,75
weathering b ratio of Shore hardness (770 1SO 868
Complete coating with HDPE-based outelrmechanical protection
11B-1 - . . 20,9 x sum of specified .
1154 Thickness of coating applied to dry 23°G mm minimum values of 1SO 21809}3:2016,
_ === |substrate R Annex B
individual layers ¢
N Thickness of coating applied to dry : . . .
11k 11.5.4 substrate ¢ This test is optional, see Annex B for guidance.
11B-1 Holiday detection at .
11.5.5 |5 kV/mm, max. 25 kV — — | Noholiday 1S0 21809;3:2016,
1 . . Annex C
(if applicable)
. o 1SO 21809}3:2016,
1B 11.5.6 |Impactresistance 23°C ] >15 Annex D
HB1 | o |cathodic disbordpient 23°C oy |[Disbondment<12mm  |15021809}3:2016,
1 resistance at28/days T c Annex G
max
Comiplete coating (excluding HDPE-based outer mechanical protection)
111 . > 0,9 x sum of nominal val- | 1SO 21809}3:2016
_ 1154 | Qmylfiess 23°C mm ues of individual layers ¢ |Annex B
i Thickness of coating applied to dry . . . .
11k 11564 substrate ¢ This test is optional, see Annex B for guidance.
11B-1 Holiday detection at .
11.5.5 |5kV/mm, max. 25kV — — No holiday 150 2180913:2016,
1 . . Annex C
(if applicable)
HBL | cg |Cathodic disbondment 23°C oy [Disbondment<12mm 1150 21809-3:2016,
_ = resistance at 28 days T c Annex G

¢ By agreement.

b See 11.5.12 for adequate type of test to be conducted.

d Specify type(s) of existing coating tested.

a This requirement shall only be fulfilled if the specific electrical insulation resistance after 70 days is less than 10 times the requirement for specific
electrical insulation resistance after 100 days.
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Table 14 — Frequency of testing and inspection

Frequency
e Clause Propert Method .
Typ perty PQT PPT Pr_oduec
tion
Primer (if applicable)
11B 11.5.2 |Density 1SO 2811-1 3 — —
11B 11.5.3 | Dielectric strength ASTM D149 3 — —
Inner layer - petrolatum or wax-based tape
11B 11.5.2 |Density 1SO 2811-1 3 — —
11B 11.5.3 |Dielectric strength ASTM D149 3 — .
N
11A-1 11 Holiday detection at 5 kV/mm, max. 25 kV ISO 21809-3:2016, 3 B <$l/__
11B-1 L2 (if applicable) Annex C )
L § +
11A-1
. C . . ISO 21809-3:2016, ’
1B 11.5.7 |Specific electrical insulation resistance Annex F 3 \Q/\_ —
/]
\
11A 3.
1J1.5.10 |Drip resistance IS0 2;?]?]2)(3]'(2016’ 3 '\%’ — —
11B O
11A-1 3.
11.5.9 |Adhesion to dry steel and dry existing coating 4 at 23 °C 150 21809-3:2016, \% 3 a ab
11B-1 Annex H
o
11A-1
11.59 |Adhesion to dry steel and dry existing coatingdat T, ,, 150 2i809 2016, 3 — —
11B-1
N\
11A-2 - - Coad o N\
{159 gg(lj]zil;)"n to wet steel and wet existing coating 24 at 23 °C TKi; Stis optional, see Annex B for guidance.
11B-2 max —
-
11A1 Adhesion to dry steel and dry existing coating d at 23 °G\'\Q§§O 21809-3:2016,
WLSAT 1o ndat T . after hot water immersion for 28 days at Annex | 3 - o
11B-1 max ¥ h@“ Annex H
Outer mechanical Qﬁéction layer
11A (@)
1J1.5.12 | Carbon black content ¢ b\ 1SO 6964 3 — —
11B . 0
C)\\ 1SO 4892-2 Meth-
. od A
11A N
1J1.5.12 |Resistance to ageing and @ring ¢ 1505271 3 — —
1B e 1S0 527-2
al 1SO 527-3
11A y~ IS0 16474-3
1J1.5.12 |Resistancet g and weathering ¢ 3 — —
11B Py ISO 868
omplete coating
AY Compl i
N
11A-1 3.
11B4 1154 @Z:S of coating applied to dry substrate 150 2}&?}2)(3&2016' 3 3 a
11A-2 &\
B2 j;% Thickness of coating applied to wet substrate 2 This test is optional, see Annex B for guidance.
11A 3.
11.5.5 |Holiday detection 150 21809-3:2016, 3 —
11B Annex C
11A 3.
11.5.6 |Impactresistance 150 2‘1809 3:2016, 3 — —
11B nnex D
a By agreement.
b In practice with PPT and production, the substrate temperature can significantly deviate from ideal conditions, e.g. as caused by transport of medium
through an operational riser. This will influence results of adhesion.
¢ See 11.5.12 for adequate type of test to be conducted.
d Specify type(s) of existing coating tested.
€ Shall be agreed prior to production e.g. once per batch, 1 in 20 repairs or otherwise
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Table 14 (continued)

Frequency
Type Clause Property Method Produc-
PQT PPT tion ©

11A-1 3.

11.5.8 |Cathodic disbondment resistance at 23 °C 150 21809-3:2016, 3 — —
11B-1 Annex G
11A-1 3.

11.5.8 |Cathodic disbondment resistance at T, 150 211809 3:2016, a — —
11B-1 nnex G

a

b
th

By agreement.

In practice with PPT and production, the substrate temperature can significantly deviate from ideal conditions, e.g. as caused by trang
rofigh an operational riser. This will influence results of adhesion.

See 11.5.12 for adequate type of test to be conducted.

Specify type(s) of existing coating tested.

Shall be agreed prior to production e.g. once per batch, 1 in 20 repairs or otherwise

port of medium

12|Polychloroprene-based elastomeric coatings

121 Coating identification

Polychloroprene-based elastomeric coatings shall be identified.in the APS in accordance wi
and| shall meet the requirements of Table 17.

Datpsheets for the individual materials shall be in accordance with Table 16.

Application instructions shall be provided by thesthanufacturer in accordance with 7.2 a
included in the APS.

12.2 Description of the coatings

Polychloroprene-based elastomeric coatings consist of one or more layers of polychloropr

linipg applied to a substrate that ha$§ been treated with a primer and a bonding agent. The rubber lining

is

autgclave or electrical heat tracing. Alternatively, self-vulcanizing polychloroprene rubber
avajlable that vulcanize at@mbient temperature without the use of external heat sources.
vulganization process, cress-links between intersecting polymer chains are formed. After
of this process, a rigid @nd durable coating is formed on the substrate that protects it from c

12.3 Surface preparation

Surface prepatation shall be carried out in accordance with the APS as specified in 7.2. Polych
baspd elastomeric coatings specified in this document shall be applied on dry substrates onl
not|suitable for application on wet substrates.

viilcanized in situ at elevated temperature by the use of external heat sources such as stea

th Table 15

nd shall be

bne rubber

n pressure
linings are
During the
Completion
brrosion.

loroprene-
y. They are

12.4 Application of the coating

12.4.1 General

Application of the coatings shall be carried out in accordance with the manufacturer’s instructions and
shall be specified in the APS. The following application procedure should be followed:

a) prepare the surface in accordance with 12.3;

b) apply primer adhesive and bonding agent;

c)

©

apply one or more layers of a polychloroprene rubber lining;
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d) apply temporary polyamide tape tightly over the rubber lining;
e) if applicable, install external heat sources and apply heat in order to vulcanize the rubber lining;

f) after vulcanization is complete, remove external heat sources (if applicable) and temporary
polyamide tape.

12.4.2 Overlap

If applicable, the overlap of the self-vulcanizing chloroprene-based elastomeric coatings on existing
coatings shall be in accordance with the manufacturer’s instructions and shall be specified in the APS.

12.5 Testjing of the coatings

12.5.1 Gepneral

If required, the tests in 12.5.2 to 12.5.18, summarized in Table 17, shall be carriedout for the TA, FQT,
PPT and p1oduction testing.

Test and ipspection frequencies for TA, PQT, PPT and production testing atre’included in Table 3 pnd
Table 18.

The tests shall be carried out on coated pipes. When agreed between/client and manufacturer, samples
cut from cgated pipe or flat surfaces can be used.

Where appllicable, the substrate conditions used for tests shall be‘in conformity with 9.1.

12.5.2 Vigual appearance

The coating shall be visually inspected and shall have continuous and uniform appearance free ffom
anomalies puch as blisters, pores and delaminatiors

12.5.3 Thiickness

The thickrless of the coating shall be_hedsured in accordance with I1ISO 21809-3:2016, Annex B, pand
shall meet the requirements of Table 1¥:

When the fepair material is polychloroprene-based elastomeric coatings, its thickness shall be at l¢ast
80 % of ex{sting coating.

12.5.4 Hdgliday detection

The entire|dry surfage of the riser coated with repair coating shall be checked for holidays or other
discontinujties in'accordance with NACE SP0274 and shall meet the requirements of Table 17.

Holidays shalbbe repaired in accordance with the APS.

12.5.5 Hardness

Hardness Shore A of the coating shall be checked using a suitable hardness gauge in accordance with
[SO 48-2 and shall meet the requirements of Table 17.

12.5.6 Adhesion to pipe surface and existing coating

The adhesion of the coating applied to steel and to existing coating, if applicable, shall be tested at 23 °C
in accordance with ISO 21809-3:2016, Annex H, and shall meet the requirements of Table 17.
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12.5.7 Cathodic disbondment resistance

The cathodic disbondment of the coating shall be measured over a period of 28 days at 23 °C and at
maximum service temperature (limited to 95 °C maximum) in accordance with ISO 21809-3:2016,
Annex G.

A test duration of 48 h instead of 28 days may be used for PPT, provided that the test temperature is
increased to 65 °C and a comparison of results is performed during PQT.

The cathodic disbondment after 28 days at 23 °C and at maximum service temperature shall be
measured as the radius of disbondment and shall meet the requirements of Table 17.

12.5.8 Density

Dernsity of the cured elastomer shall be measured in accordance with ISO 2781, method A| The value
sha]l be within + 2 % of the manufacturer specification and shall be included ‘in the djtasheet as
spefified in Table 16.

)

12.5.9 Rheometer curve

A rlheometer curve shall be established for the uncured elastomer $n‘accordance with ISO $502-2 and
shall be used to define the acceptance limits of the following parameéters:

a) |minimum torque, expressed in deciNewton-metres (dN4an)y

b) [time to a1 dN.m rise above minimum torque, expressed in minutes;

c) |time to 90 % of the torque increase, expressed il minutes;

d) |maximum torque at which the curve plateaus, expressed in deciNewton-metres (dN.m).

A sfandard curve with these parameters shall be established by the manufacturer and appr¢ved by the
confractor in accordance with Table 16.°All subsequent curves shall fall within these limits.

12.5.10Tensile strength

The tensile strength of the ¢oating shall be measured in accordance with ISO 37 and sha]l meet the
reqpirements of Table 17.

12.5.11Elongation atbreak

The elongation abbreak of the coating shall be measured in accordance with ISO 37 and shgll meet the
reqpirements of<Table 17.

12.5.12Tear strength

Thda tear cfrpngfh of the rnm’ing shall be measured in accordance with ISQ 34-1 and shall meet the
requirements of Table 17.

12.5.13Electrical volume resistivity

The electrical volume resistivity of the coating shall be measured in accordance with ASTM D991 and
shall be included in the datasheet as specified in Table 16.

12.5.140zone resistance

The ozone resistance of the coating shall be measured in accordance with ISO 1431-1, procedure A, with
an ozone concentration of 0,5 pg/1 for 72 hours at 40 °C when held at a fixed strain of 20 %. The ozone
resistance shall meet the requirements of Table 17.
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12.5.15Resistance to seawater

The resistance to seawater of the coating shall be tested for 28 days at 85 °C in accordance with
[SO 1817, using substitute ocean water in accordance with ASTM D1141. After this test, the coating
shall show no evidence of cracking or splitting. The change in volume, hardness (12.5.5) and tensile
strength (12.5.10) shall be measured and shall meet the requirements of Table 17.

12.5.16Ho

A hot-wate
ISO 21809

t-water immersion test

r immersion test of the coating shall be carried out for 28 days at T,
-3:2016 Annex | After this test the adhesion of the rnnh'ng to the pipp surface and

in accordance with

existing cg
coating shg

12.5.17 Thiermal ageing resistance

A thermal
ISO 21809
pipe surfac
shall be me

12.5.18Re

The resistg
with ASTM

ating shall be measured as specified in 12.5.6. The adhesion to pipe surface and exis
1l meet the requirements of Table 17.

hgeing test of the coating shall be carried out for 28 days at T,,,, + 20 °G-imaccordance {
3:2016, M.1 and ISO 21809-3:2016, M.3. After this test, the hardness(12.5.5), adhesio
e and existing coatings (12.5.6), tensile strength (12.5.10) and elongation at break (12.5

asured. The thermal ageing resistance shall meet the requirements-of Table 17.

sistance to ageing and weathering

nce to ageing and weathering of the coating shall be measured on flat samples in accordg
D5894, and requirements shall be agreed between manufacturer and client.

Table 15 — Coating identification

the
[ing

vith
h to
11)

nce

Type of coafing in accordance with Table 1

Coating majnufacturer

Coating tra|

de name

Minimum gnd maximum service temperature

Types, trad,

e names, number and supplied thicknesses of individual layers

Minimum t

hickness of installed coating

Compatibld

existing coatings (state allfypes of existing coating that have been tested successfully)

Table-16'— Product data sheets of individual materials

Property Units Test method
Manufactufer — —
Trade namg¢ — —
Generic tyfe, of'coating material — —
Colour
Thickness, as supplied mm 1SO 23529
Density (12.5.8) g/cm3  |ISO 2781
Rheometer curve (12.5.9) — 1SO 6502-2
Electrical volume resistivity (12.5.13) Q.cm |ASTM D991
Minimum and maximum service temperature °C —
Storage conditions, including temperature range —/°C |—
Shelflife at storage conditions months |—
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Table 17 — Requirements for polychloroprene-based elastomeric coatings

Type | Clause Property t:frls;t) Unit Requirements Test method
12 Visual appearance _ . Continuous, uniform, free of _
12,52 pp anomalies
. o . 1SO 21809-3:2016,
12 12.5.3 |[Thickness 23°C mm > 0,9 x nominal value Annex B
12 12.5.4 |Holiday detection — — No holiday NACE SP0274
12 12.5.5 |[Hardness Shore A 23°C IRHD [60<H,<70 1SO 48-2
1 12.515 |Hardnessafter seawater 1SO 1817
[ 12.5.5 |resistance test for 28 days at 85 °C a3 L IRAUZ0U = Hag = 75 SO 48-2
12.5.17 |Hardness after thermal ageing 1SO 21809-3:2016,
12 resistance test for 28 daysat T, | 23°C — 0,75<H,g/Hy<1,5 Mf3
12.55 1+20°C 150 48-2
; i N/mm |=212 3.
1 12.5.6 Ad.he.smn to plpebsurface and 23°C / 1SO 21809-3:2016,
existing coating _ Cohesive separation Annex H
12.5.16 |Adhesion to pipe surface and ex- N/mm [=10 150 21809-3:2016,
1P isting coating P after hot water im- | 23 °C Annex
12.5.6 | mersion test for 28 days at Ty, — Cohesive separation Annex H
Adhesion to pipe surface and 1SO 21809-3:2016,
1 12.517 existing coating P after thermal 23°C N/mm 1>10 M.3
i 12.5.6 |ageingresistance test for 28 days
at T, + 20 °C — Cahesive separation Annex H
ic di 23°C <7 mm 3.
i | spsz |Cathodicdibondment o
Tnax <10 mm
1 12.5.10 |Tensile strength 23°C | N/mm? |S,=14 1SO 37
12.5.15 |Tensile strength after 1SO 1817
12 seawater resistance test for 23°C — 0,825,5/5021,2
12.5.10 |28 days at 85 °C 150 37
12.5.17 |Tensile strength after thermal IS0 21809-3:2016,
12 ageing resistance test for 28 days 23°C — 0,752 5,5/5¢,21,25 M.1
12.510 |atT,, +20°C 150 37
1 12.5.11 |Elongation at break 23°C % Ey2350 IS0 37
12.5.17 |Elongation at break-after IS0 21809-3:2016,
1P thermal ageing resistance test for | 23°C N/mm [0,82E,g/E;21,2 M1
12.511 |28 daysat Ty, +20 °C 1S0 37
1 12.5.12 |Tear strength 23°C N/mm |=40 1SO 34-1
Ozoné.resistance tested under No cracks or other
1 12.5.14 |20% strain at concentration of 23°C — detrimental effects 1SO 1431-1
@,5-ug/1 for 72 hours at 40 °C
Change in volume after seawater o
1 12.583 ) esistance test for 28 days at 85 °C 23°C - Vag/Vo = 1,05 1501817
2 Resistance to ageing and weath- o . By agreement between manu-
13 12.5.18 ering @ 23°C facturer and client ASTM D584
a | Byagreement
b Specify type(s) of existing coating tested.
Table 18 — Frequency of testing and inspection
Frequency
Type Clause Property Method .
PQT PPT Produc
tion
12 12.5.2 |Visual inspection — 3 3 100 %
a By agreement.
b Specify type(s) of existing coating tested.
¢ Shall be agreed prior to production e.g. once per batch, 1 in 20 repairs.
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Table 18 (continued)
Frequency
Type Clause Property Method Produc-
PQT PPT tion ©
. 1SO 21809-
12 12.5.3 |Thickness 3:2016, Annex B 3 a a
12 12.5.4 |Holiday detection NACE SP0274 3 - -
12 12.5.5 |Hardness 1SO 48-2 3 — —
1SO 1817
12 12.5.15 |Hardness after seawater test 3 — —
10492
1S0 21809- q:\
12 1R.5.17 |Hardness after thermal ageing resistance test 3:2016,M.3 3 — (,Q —
1SO 48-2 a’ V
ISO 21809- /&/
12 12.5.6 |Adhesion to pipe surface and existing coating b 3:2016, 3 Q a
Annex H A
. . . . 1S0 21809- NP
b
12 1b.5.16 Adhe51_on to pipe surface and existing coating P after hot 3:2016, Annex I O . .
water immersion test
Annex H
=4
. . . . 15021809- [ N
b .
12 1517 Adhesw_n to pipe surface and existing coating P after ther 3.2016, M.3 <$>\ 3 . .
mal ageing resistance test
Annex }Q
L . R 1S0 N
12 12.5.7 |Cathodic disbondment resistance at 23 °C 3:2(1{6@1?39){ G 3 — —
12 2.5.7 |Cathodic disbondment resistance at 7, >1809_ 3 — —
b max ‘_g: 16, Annex G
. ~C{T150 2781 meth-
12 12.5.8 |Density \\\, od A 3 — —
12 12.59 Rheometer curve »\Q)\ I1SO 6502-2 3 — —
12 1p.5.10 |Tensile strength N 150 37 3 — —
b\ 1S0 1817
12 1p.5.15 |Tensile strength after seawater resista&test 3 — —
A 1SO 37
- -
. SO 21809-
12 12.5.17 |Tensile strength after thern@egeing resistance test 3:2016,M.1 3 — —
1S0O 37
. 4
12 1p.5.11 |Elongationatbreak () 150 37 3 — —
o ) Q - hermal 1S0 21809-
ongation at I% ter thermal ageing 3:2016, M.1 - _
12 SAT  eistance tq@!o\ 3
Pay SO 37
12 1pR.5.12 |Tear St{@fﬁ ISO 34-1 3 — —
N
12 1p.5.13 |El ical volume resistivity ASTM D991 3 — —
\%
. 1SO 1431-1
12 l&%vﬁne resistance procedure A 3 — —
12 12@ Resistance to seawater, coating volume change 1SO 1817 3 — —
12 14.;;I§ ResIsTance 1o ageing and weatnering = ASTM D589% 3 — —
a By agreement.
b Specify type(s) of existing coating tested.
¢ Shall be agreed prior to production e.g. once per batch, 1 in 20 repairs.

13 Liquid-applied epoxy coatings

13.1 Coating identification

Liquid-applied epoxy coatings shall be identified in the APS in accordance with Table 19 and shall meet
the requirements of Table 21.
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Data sheets for the coating materials shall be in accordance with Table 20.

Application instructions shall be provided by the manufacturer in accordance with 7.2 and shall be
included in the APS.

13.2 Description of the liquid-applied epoxy coating

Liquid-applied epoxy coatings consist of an epoxy-based binder and a reactive hardener that are mixed
in an appropriate ratio prior to application to the substrate. After curing, a rigid film is formed on the
substrate, protecting it from corrosion.

Epdxy coatings specified in this document can be applied on both wet and dry substrates.

13.3 Surface preparation

Surface preparation shall be carried out in accordance with the APS as specified\in 7.2. As fhe system
can|be applied above and below the water line, the surface does not need to be'dry.

13.4 Application of the coatings

13.4.1 General

Application of the coatings shall be carried out in accordanc€with the manufacturer’s instructions and
shal|l be specified in the APS. The following application pregedure should be followed:

a) |prepare the surface in accordance with 13.3;

b) [mix the binder and hardener in appropriate mix-ratio;

c) |apply the epoxy mixture within the allowable working time to the substrate by|applicable
techniques such as brush or roller;

d) [check wet-film thickness on a-“frequent basis using a wet-film thickness gauge ahd correct
insufficient film-thickness within'the over-coating time and in accordance with the APS

13.4.2 Overlap

If applicable, the overlapof the liquid-applied epoxy coating on existing coatings shall be in ficcordance
with the manufacturer’instructions and shall be included in the APS.

13.5 Testing ofthe coatings

13.5.1 General

If r¢quired, the tests in 13.5.2 to 13.5.12, summarized in Table 21, shall be carried out for t‘le TA, PQT,
PP T-amdproductiom testing:

Test and inspection frequencies for TA, PQT, PPT and production testing are included in Table 3 and
Table 22.

Annex B provides the tests, acceptance criteria, and inspections and test frequencies for coatings
applied on wet substrates, if required.

The tests shall be carried out on coated pipes. When agreed between client and manufacturer, samples
cut from coated pipe or flat surfaces can be used.

Where applicable, the substrate conditions used for tests shall be in accordance with 9.1.
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For the purposes of this subclause, the coating has been subdivided as follows:

— Typel
— Typel

3A: liquid epoxy coating applied on dry substrate;

3B: liquid epoxy coating applied on wet and immersed substrate.

13.5.2 Dry-film thickness

The DFT requirement applies to all types of coating applied to dry substrate as specified in 13.5.1.

Annex B provides guidance for the thickness of coating type 13 applied to wet substrate.

The coatin
runs and s
ISO 19840
requireme

13.5.3 Ho
The holida

b shall be visually inspected and shall have formed a continuous and uniform film free-of's
riations. The DFT of the coating shall be measured using one of the methods as descyibe
or as otherwise agreed. The used method shall be documented. The thickness shallimeet
hts of Table 21.

liday detection

 detection requirement applies to coating type 13A only.

In the atm¢@spheric zone, the entire dry surface of the riser coated with repair coating shall be cheg

for holiday
SO 21809

5 or other discontinuities at a voltage of 5 kV/mm to a maximum of 25 kV in accordance
3:2016, Annex C, and shall meet the requirements of Tablé\21.

Holidays shall be repaired in accordance with the APS.

13.5.4 Hardness

The hardn
Annex B p1

Hardness
accordancg

ovides guidance for the thickness of coating type 13 applied to wet substrate.

bhore A or Shore D of the coating-shall be checked using a suitable hardness gaug
with ISO 868 and shall meet the-requirements of Table 21.

13.5.5 Impactresistance

The impac
in 13.5.1.

The impac

[ resistance requiremient applies to all types of coating applied to dry substrate as speci

resistance of the coating shall be measured in accordance with ISO 21809-3:2016, Anng

and shall mpeet the requirements of Table 21.

13.5.6 Indentation resistance

The indent

ngs,
d in
the

ked
vith

eSS requirement applies to all types of coatinig applied to dry substrate as specified in 135.1.

ation resistance requirement applies to all types of coating applied to dry substrat

P dS

specified in 13.5.1.

The indentation resistance of the coating shall be measured at 23 °C and at maximum service
temperature in accordance with ISO 21809-3:2016, Annex E, and shall meet the requirements of

Table 21.

13.5.7 Specific electrical insulation resistance

The specific electrical insulation resistance requirement applies to all types of coating applied to dry
substrate as specified in 13.5.1.

The specific electrical insulation resistance of the coating applied on dry steel shall be measured in
accordance with ISO 21809-3:2016, Annex F, and shall meet the requirements of Table 21.

48

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=de02eaa0da1224360bbd8fc9ea5a5e30

IS0 18797-2:2021(E)

13.5.8 Cathodic disbondment resistance

The cathodic disbondment resistance requirement applies to all types of coating applied to dry
substrate as specified in 13.5.1.

The cathodic disbondment of the coating applied on dry steel shall be measured over a period of 28
days at 23 °C and at maximum service temperature (limited to 95 °C maximum), in accordance with
ISO 21809-3:2016, Annex G. The cathodic disbondment resistance shall be measured as the radius of
disbondment and shall meet the requirements of Table 21.

A test duration of 48 h instead of 28 days may be used for PPT, provided that the test temperature is
incfeased to 65 °C and a comparison of results 1s performed during PQT.

13.5.9 Adhesion to pipe surface and existing coating

The adhesion to dry pipe surface and dry existing coating requirement applies’to”all typeq of coating
spefified in 13.5.1.

Anrex B provides guidance for the adhesion of coating type 13 applied to.weét substrate.

The adhesion of the coating applied to dry steel and dry existing ceating shall be tested gt 23 °C, in
accprdance with ISO 4624. The adhesion shall meet the requirements of Table 21.

13.5.10Thermal ageing resistance

The thermal ageing resistance requirement applies to alDtypes of coating applied to dry sfibstrate as
spefified in 13.5.1.

A thermal ageing test of the coating applied in d&y conditions shall be carried out in accorflance with
1S0]|21809-3:2016, M.3, for 100 days at T,,,,:#20 °C. After this test, the adhesion of the|coating to
the[pipe surface and the existing coating shall be measured as specified in 13.5.9 and sha]l meet the

reqpiirements of Table 21.

13.5.11Hot-water immersion test

The hot-water immersion testrequirement applies to all types of coating applied to dry syibstrate as
spefified in 13.5.1.

A hpt water immersion.-test of the coating applied in dry conditions shall be carried out in fccordance
with ISO 21809-3:2016;Annex 1. After this test, the adhesion of the coating to the pipe surfice and the
exigting coating shallbe measured as specified in 13.5.9 and shall meet the requirements of [Table 21.

13.5.12Resistance to ageing and weathering

The resistance to ageing and weathering requirement applies to all types of coating applied to dry
subptrate as specified in 13.5.1.

Annex B provides guidance for the resistance to ageing and weathering of coating type 13 applied to
wet substrate.

The resistance to ageing and weathering of the coating shall be measured in accordance with
[SO 12944-9:2018, Table 4, on flat samples and shall meet the requirements as described in Table 21.
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Table 19 — Coating identification

Type of coating in accordance with Table 1

Coating manufacturer

Coating trade name

Minimum and maximum service temperature

Type (binder and hardener) and trade names of individual parts

Minimum dry film thickness of installed coating

Compatibld existing coatings (state all types of existing coating that have been tested successfully)

Table 20 — Product data sheets

Property Units Test method
Manufactufer — =
Trade namg¢ — —
Type of coating material (binder and hardener) ~ —
Colour — —
Solid conteht % (m/m) |ISO 3233-1
Density g/cm3  |1SO 2811-1
Mix ratio — —
Coverage afea m?2/1 —
Minimum dry film thickness of installed coating pum ISO 19840
Storage conjditions, including minimum and maximum teniperature —/°C —
Minimum gnd maximum application temperature °C —
Minimum gnd maximum service temperature °C —
Shelf life at{storage conditions months |—
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Table 21 — Requirements for liquid-applied epoxy coatings

pe Clause Property Test Unit Requirements Test method
temp
Continuous, uniform,
13A Visual inspection of coating film — — free of sags, runs, and —
13.5.2 striations
13B
NDFT 23°C mm Rule 80/20 1SO 19840
13A Holiday detection at 5 kV/mm, max . 1SO 21809-3:2016
. 13.5.3 25 kV - - No holiday Annex C
e T3.5.4 | Hardness (Shore A or DJ Accordingmanufacturer —rerpry
. - - specification
138 P JRAN
13A 3.
13.5.5 |Impactresistance 23°C J/mm [=3 ISP&%D% 2016,
138 A
13A 13.5.6 Indentation resistance at test 23°C % DFT |Indentation <30 % D /\"I‘S,O 21809-3:2016,
138 = pressure 10,0 N/mm and Tpay| 7° - 0 &% Annex E
O
Specific electrical insulation ?\‘o
A | |resistanee - O 1S0 21809-3:2016,
138 | T |- Rsio Qm? |z 1,05"06\% Annex F
= Rsy00/RS7o —  |208b%
13A 13.5.8 Cathodic disbondment resistance at 23°C mm 'RQoRa’ment <8 1SO 21809-3:2016,
13B 28 days Trnax O\Q}bondment <15 Annex G
13A \\‘
13 13.5.9 |Adhesion to dry pipe surface 23°C 4\\/@ =10 ISO 4624
B
13 Adhesion to dry existing coating other ‘<\‘0
13.59 7 23°C} MPa [210 ISO 4624
138 than polyolefin &
13a - . - NN
Adht_esw;) to dry existing polyolefin \&3 oC MPa 23,5 1SO 4624
13B coatlng
0
13A Adhesion to dry pipe surface aff IS0 21809-3:2016,
13.5.10 |thermal ageing for 100 days \ It 23°C MPa 25 M.3
138 20°C 1S0 4624
194 Adhesion to d_ry existihg coating other 1SO 21809-3:2016,
13.5.10 than polyolefm aff 23°C MPa s5 M.3
13B thermal ageing 0 daysat T, +
20°Ca 1SO 4624
13A Adhesio y existing polyolefin 1S0 21809-3:2016,
13.5.10 coatig.gg. thermal ageing for 100 23°C MPa 22 M.3
13B da max +20°C2 1SO 4624
A ~ 1S0 21809-3:2016,
‘ hesion to dry pipe surface after hot 23°C MPa . Annex |
13B Bj‘b water immersion for 28 days at T,
QD IS0 4624
O
13A &?\ Adhesion to dry existing coating after 150 21809-3:2016,
c> 3.5.11 |hotwater immersion for 28 days at 23°C MPa |22 Annex |
13B T __a e
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