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Petroleum and natural gas industries — External coatings 
for buried or submerged pipelines used in pipeline 
transportation systems —

Field joint coatings

1 Scope

2 Normative references

INTERNATIONAL STANDARD ISO 21809-3:2016(E)

1
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Standard Test Method for Needle Penetration of Petroleum Waxes

3.1

APS

3.2
applicator

3.3
batch

3.4

3.5
bonding agent

3.6
inspection document

3.7
coating operative

3.8
cutback
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3.9
end user

3.10

3.11
holiday

3.12
inspection and testing plan
ITP

3.13
inspector

3.14
layer of tape

3.15
manufacturer

3.16

T

3.17
maximum and minimum design temperature of pipeline

3.18

3.19
overlap

3.20
pipeline
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3.21
pipeline system

3.22
pre-production trial
PPT

3.23
primer

3.24

3.25
purchaser

3.26
wraparound sleeve

4 Symbols and abbreviated terms

4.1 Symbols

c

B

B

 

H

T

E

E

E

P
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P

P

P

P

P

R

R

R

T

4.2 Abbreviated terms
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5 General requirements

5.1 Responsibily of the end user

the purchaser as listed in Clause 6.

5.2 Rounding

requirements, observed or calculated values shall be rounded to the nearest unit in the last right-

Annex B, Rule A.

NOTE For the purposes of this provision, the rounding method of ASTM E29 is equivalent to ISO 80000-1:2009, 
Annex B, Rule A.

5.3 Compliance, testing and quality

to assist compliance with the requirements of this part of ISO 21809.

6 Information to be supplied by the purchaser

6.1 General information

The purchase order shall include the following information:

— designation of this part of ISO 21809;

Table 1;

— minimum and maximum design temperature of the pipeline;

— pipe nominal outer diameter and wall thickness;

7.7).

6.2 Additional information

9.5);
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— acceptable level of soluble salts (see 9.1.2.2);

(see 10.5.2, 11.5.2, 12.5.2, 13.5.2, 16.5.3, 17.5.3, 18.5.2, 19.5.2);

dimensional tolerances (see 17.5.3);

7.7);

7.5);

7.1);

7.2);

7.3);

— pre-production trial (PPT) (see 7.4);

— temperature range during installation;

— method of installation of the pipeline;

— time constraints for application and number and dimensions of working stations, if relevant;

17.5.8, 17.5.10, etc.).

7.3 and 7.4). The responsibilities shall be 

authorization of the parties.

The APS shall include the following:

— manufacturer’s instructions for application, including the acceptable temperature range during 
installation;

— preparation of steel surface and plant-applied coating, including inspection (see 9.1);

7.2 and 9.1.2.2);

— maximum service temperature, Tmax

— receipt, handling and storage of coating and abrasive blasting materials (see 7.2 and 9.1.2.2);

— coating application procedure, tools and equipment;
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— time required for coating application;

All coating work, testing and inspection shall be carried out according to the APS.

7.2 Coating materials

Clauses 10 to 20 for each coating material from 
the manufacturer.

In addition to the coating-material data sheets, the applicator shall provide the following information 
from the manufacturer:

set forth in the coating data sheets;

— packaging, transport and storage requirements of coating materials;

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

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

— manufacturer’s name;

— production batch number;

— date of production;

Annex A. Acceptance criteria are given 
in the relevant clauses referred to in Annex A.

the coating material(s) and to train applicator personnel.

diameter, thickness and plant-coating as agreed upon between manufacturer, applicator, end user and 
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If not present, a circumferential cap weld shall be added at the centre of each of the test zones to 

detrimental effect such as blistering or disbondment of the plant-applied coating.

All tools and equipment (e.g. for induction heating, abrasive blasting, coating application and inspection) 

conditions should be considered, e.g. number of work stations, lifting equipment.

least 5 °C below minimum deformation temperature.

7.4 Pre-production trial (PPT)

— application procedure;

— equipment being used for surface preparation and coating application;

— heating equipment (when used);

Annex A. Acceptance criteria are given in the 
relevant clauses to which reference is made in Annex A.

start of operations when equipment and personnel are mobilized on site. The PPT shall be performed 

The applicator shall submit a complete report of the tests containing the values and other results 
obtained in the PPT.
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The applicator shall request the manufacturer of the coating material(s) and equipment to provide 

7.6 Production testing and inspection

The applicator shall perform inspection and testing during production in accordance with an ITP to 

Annex A. Acceptance criteria are given in the relevant 
clauses to which reference is made in Annex A.

7.7 Inspection documents and traceability

Table 1.

Table 1 — FJC types

Clause Code

10 10 Hot-applied bituminous tape coatings

11
11A Petrolatum tape coatings

11B Wax-based tape coatings

12 12

13
13A

13B
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Clause Code

14

14A

14B

14C

14D

15 15

16
16A

16B Elastomeric coatings, EPDM-based

17
17A

17B

18

18A

18B

18C

18D

18E

19

19A

19B

19C

19D

19E

20 20

The maximum service temperature, Tmax

design temperature of the pipeline.

ambient temperature during transportation and handling during the construction of the pipeline.

9 General requirements for surface preparation, coating application, testing and 
repair

9.1 Surface preparation

9.1.1 General

Surface preparation shall be carried out in accordance with the APS and as detailed below.

 

Table 1 
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9.1.2 Preparation of the steel substrate

9.1.2.1 General

dust, non-adhering particles, grease, oil, soluble salts) detrimental to surface preparation or to adhesion 
of the coating on the steel.

slag and spatter, sharp edges or burrs that could damage the coating, detected before or during surface 

following grades:

(permanent or intermittent);

thickness of the pipe.

9.1.2.2 Abrasive blast-cleaning

and shall conform to the requirements of ASTM D4285.

Reclaimed abrasive blast materials shall not be used unless automatic reclaiming equipment is used. 

The cleanliness shall be checked in accordance with the requirements of ISO 8501-1. Acceptance criteria 
Clauses 10 to 20.

NOTE  

Clauses 10 to 20. Other methods (see ISO 8503-1, ISO 8503-2, 

and dense nature.

reblasted.

The level of soluble salts measured in accordance with the requirements of ISO 8502-6 or ISO 8502-9 
2
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applicator and end user or purchaser, if the PPT has demonstrated that the application procedure 
ensures a salt level below these requirements.

9.1.2.3 Wire-brush cleaning

If wire-brush cleaning is permissible (see 9.1.1), it shall be performed in accordance with ISO 8504-3. 
The surface preparation shall be in accordance with ISO 8501-1 grade St 3 using a power tool.

NOTE  

to bare metal).

9.1.2.4 Final check and preparation of the steel surface

Dust contamination shall be measured in accordance with ISO 8502-3. Acceptance criteria are given for 
Clauses 10 to 20.

9.1.3 Preparation of the adjacent plant-applied coating

coating in accordance with Clauses 10 to 20

9.2 Application of the coating

The temperature of the substrate shall be at least 3 °C above the dew point.

coating on either side.

Following surface preparation, the surface being coated shall not be exposed for a length of time that 

At the time of application of the coating, the temperature of the substrate shall be within the 

During adverse weather conditions, cleaning and coating operations shall be stopped unless protective 

APS throughout the surface preparation and coating application and curing.

9.3 Visual inspection of the applied coating

the plant coating on either side.
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Inspection and testing shall be carried out during production in accordance with the agreed ITP. Test 
Clauses 10 to 20

frequencies are given in Annex A.

9.5.

9.5 Repairs

subject to agreement between the purchaser and the applicator.

10 Hot-applied bituminous tape coatings

Table 2 and shall meet the requirements of Table 3.

Data sheets for the coating materials shall be in accordance with Table 4 (primer) and Table 5 (tape).

Table 6.

10.2 Description of the coatings

applied, with or without a primer. Maximum service temperature is 30 °C.

10.3 Surface preparation

Surface preparation shall be carried out in accordance with the APS. The edges of the plant coating 
shall be bevelled and the plant coating shall be roughened for the minimum length according to the 
overlap on the plant coating (10.4.4).

Dust contamination shall be grade 3 or better, measured in accordance with ISO 8502-3.

10.4 Coating application

10.4.1 General

Application of the coating shall be carried out in accordance with the APS.

10.4.2 Application of the primer

If applicable, application of the primer shall be carried out in accordance with the APS.
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10.4.3 Application of the bituminous tapes

Application shall be carried out in accordance with the APS. As a general guideline, the following 
procedure shall be followed.

— Clean the area being coated with the approved cleaning method.

thermocouple).

— Heat the bituminous side of the tape until the bitumen becomes liquid and put it with this side down 
on the surface being coated.

required overlap on the plant-applied coating

smooth it until the anti-adhesive coat is incorporated.

10.4.4 Overlap

The minimum tape overlap shall be in accordance with Table 7, or the manufacturer’s required overlap 
(Table 6) if greater.

The overlap of tape on plant-applied coating shall be in accordance with the manufacturer’s application 
instructions (Table 6) and shall be at least 50 mm.

appropriate width shall be chosen to avoid wrinkling of the tape, which can occur if the tape is too wide.

10.5 Testing of the applied coatings

10.5.1 General

The tests in 10.5.2 to 10.5.10
PPT if required.

10.5.2 Thickness

Unless otherwise agreed with the purchaser, the minimum thickness on the weld cap shall be not 
less than 0,6 mm.

voids in the coating and is not detrimental to the corrosion protection.
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The coating thickness shall be measured using the method given in Annex B.

10.5.3 Holiday detection

Annex C
never exceed the acceptable voltage for the plant-applied coating.

10.5.4 Impact resistance

The impact resistance shall be measured using the method given in Annex D and shall meet the 
requirements of Table 3.

10.5.5 Indentation resistance

The indentation resistance shall be measured using the method given in Annex E and shall meet the 
requirements of Table 3.

Annex F and 
shall meet the requirements of Table 3.

10.5.7 Cathodic disbondment

The cathodic disbondment shall be measured using the method given in Annex G.

Table 3.

10.5.8 Peel strength to pipe surface and plant coating

The minimum waiting period between application of the coating and the peel strength test shall be 

The peel strength shall be measured using the methods given in Annex H and shall meet the 
requirements of Table 3. The method given in H.1
in H.2

higher than the values listed in Table 3.

10.5.9 Hot-water immersion test

A hot-water immersion test shall be carried out in accordance with Annex I with a duration of 

Annex I.

The peel strength after the hot-water immersion test shall be measured using the method given in H.1 
and shall meet the requirements of Table 3.

10.5.10 Lap shear strength

The lap shear strength resistance shall be measured using the method given in  and shall meet 
the requirements of Table 3.
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Property

Coating trade name

 !"#$%&'#()*#+,*'#(-#&'.#Table 1

Maximum and minimum service temperature

Primer trade name

/012'.#,3#4(%'.-a

$.(*'#)(1'-#,3#(44#4(%'.-

/,15)(4#675+8)'--#,3#67'#+,(65)9#-%-6'1

Compatible plant coatingsb

a Excluding primer.

b# :6(6'#(44#6%&'-#,3#&4()6#+,(65)9-#67(6#7(;'#2'')#6'-6'*#-0++'--3044%#<567#67'#+,(65)9=

Table 3 — Requirements for Type 10 — Hot-applied bituminous tape

Property
Test 

temperature 
°C

Unit Requirements
Test 

method

Thickness — mm
>?@A#B#),15)(4#

value
Annex B

C,45*(%#*'6'+65,)#(6#D#8EF11#G#D#8E@#1(H=#ID#8E — — ),#7,45*(% Annex C

Impact resistance 23 !F11 >I Annex D

Indentation resistance, pressure  /F112 1,0
Annex E

— Residual thickness 23 mm >?@J

:&'+5K5+#'4'+6.5+(4#5)-04(65,)#.'-5-6()+'

23

  

Annex F— RS100 2 6

— RS100 RS70 — a

23 mm Annex G

Peel strength     

— to steel surfaceb 23 Annex H

— to plant coating 23  

test at 30 °C
23 Annex I

test at 30 °C
23  

Lap shear strength 23 2

a

b M
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Table 4 — Data sheet — Primer

Property Unit Test method

Primer trade name — —

— —

Solid content ISO 3251

— —

Flash point °C ISO 1523

3 ISO 2811-1

Coverage area m2 —

µm ISO 2808

Storage conditions   

— temperature, minimum °C —

— temperature, maximum °C —

Shelf life at storage temperature month —

Table 5 — Data sheeta — Tape

Property Unit Test method

Trade name — —

Description of coating material — —

Colour — —

Minimum total thickness mm ISO 4591 and ISO 4593

or   

b 2 ISO 3801

  

— —

— —

— nominal thickness, or mm ISO 4591 and ISO 4593

2 ISO 3801

Adhesive   

— —

— nominal thickness or mm ISO 4591 and ISO 4593

2 ISO 3801

— softening point ring and ballc °C ISO 4625-1

Mechanical properties   

— tape strength ISO 527-3

c  

— elongation at breakc  

Storage conditions   

— temperature, minimum °C —

— temperature, maximum °C —

a Data according to this data sheet shall be supplied for each coating component.

b Also called “mass per unit area,” a deprecated designation.

c If applicable.
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Property Unit Test method

Shelf life at storage temperature month —

a Data according to this data sheet shall be supplied for each coating component.

b Also called “mass per unit area,” a deprecated designation.

c If applicable.

Table 6 — Application instructions

Property Unit

Ambient conditions  

— minimum temperature °C

— maximum temperature °C

Surface preparation — steel surface  

— cleanliness (ISO 8501-1) —

—

— Surface preparation — plant coating —

Application of primer  

— method —

— minimum surface temperature °C

— maximum surface temperature °C

— pot life h

— minimum overcoating time h or min

— maximum overcoating time

— curing temperature °C

Application of tape  

— method —

— minimum material temperature °C

— minimum overlap of tape

General  

— minimum overlap on plant coatinga mm

—

kV

— repair procedure —

a

Table 7 — Overlap of tape

Tape width Overlap

<50 mm

 

Table 5 
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11 Petrolatum and wax-based tape coatings

in accordance with Table 2 and shall meet the requirements of Table 8 for petrolatum tape coatings 
Table 9

Data sheets for the coating materials shall be in accordance with Table 4 (primer) and Table 5 (tape).

Table 6.

11.2 Description of the coatings

11.2.1 Petrolatum tapes (Type 11A)

without a primer.

Maximum service temperature is 30 °C.

A Tmax higher than 30 °C can be agreed between the end user and the manufacturer.

11.2.2 Wax-based tapes (Type 11B)

Maximum service temperature is 30 °C.

A Tmax higher than 30 °C can be agreed between the end user and the manufacturer.

11.3 Surface preparation

Surface preparation shall be carried out in accordance with the APS. The edges of the plant coating 
shall be bevelled and the plant coating shall be roughened for the minimum length according to the 
overlap on the plant coating (11.4.4).

described in ISO 8504-3.

Dust contamination shall be grade 3 or better, measured in accordance with ISO 8502-3.

11.4 Coating application

11.4.1 General

Application of the coating shall be carried out in accordance with the APS.

11.4.2 Application of the primer

If applicable, application of the primer shall be carried out in accordance with the APS.
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11.4.3 Application of petrolatum or wax-based tapes

Application shall be carried out in accordance with the APS. As a general guideline, the following 
application procedure shall be followed.

— Wipe the surface to remove visible moisture.

— Prepare the surface.

:
overlap and ensuring the complete coverage and adherence of the coating to the pipe surface.

11.4.4 Overlap

The minimum tape overlap shall be in accordance with Table 7, or the manufacturer’s required overlap 
(Table 6) if greater.

The overlap of tapes on plant-applied coating shall be in accordance with the manufacturer’s application 
instructions (Table 6) and shall be at least 50 mm.

appropriate width shall be chosen to avoid wrinkling of the tape, which can occur if the tape is too wide.

11.5 Testing of the applied coatings

11.5.1 General

The tests in 11.5.2 to 11.5.10
PPT if required.

11.5.2 Thickness

Unless otherwise agreed with the purchaser, the minimum thickness on the weld cap shall be not 
less than 0,6 mm.

voids in the coating and is not detrimental to the corrosion protection.

The coating thickness shall be measured using the method given in Annex B.

11.5.3 Holiday detection

Annex C.

11.5.4 Impact resistance

The impact resistance shall be measured using the method given in Annex D and shall meet the 
requirements of Table 8 or 9.
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11.5.5 Indentation resistance

The indentation resistance shall be measured using the method given in Annex E and shall meet the 
requirements of Table 8 or 9.

Annex F and 
shall meet the requirements of Table 8 or 9.

11.5.7 Cathodic disbondment

The cathodic disbondment shall be measured using the method given in Annex G.

# # Table 8 or 9.

11.5.8 Peel strength to pipe surface and plant coating

The minimum waiting period between application of the coating and the peel strength test shall be 1 h, 

entire surface of the substrate when the coating is peeled off.

11.5.9 Hot-water immersion test

A hot-water immersion test shall be carried out in accordance with Annex I with a duration of 
#

Annex I.

the hot-water immersion test.

11.5.10 Drip resistance

No dripping of the compound shall occur when the tape is tested in accordance with Annex K
11A and 11B as listed in Table 8 or 9.

Table 8 — Requirements for Type 11A — Petrolatum tape

Property
Test  

temperature 
°C

Unit Requirements Test method

Thickness — mm
# #
value

Annex B

# # — — Annex C

Impact resistance 23 Annex D

Indentation resistance, test pressure  NL112 0,1
Annex E

— Residual thickness 23 mm

   

Annex F— RS100 23 2 6

— RS100 RS70  — a

23 mm Annex G

a

 

24 © ISO 2016 – All rights reserved

Full document details: DIN EN ISO 21809-3:2016-08

http://www.avadocuments.com/doc/din-en-iso-21809-3-2016-08
http://www.avadocuments.com/doc/din-en-iso-21809-3-2016-08


 

ISO 21809-3:2016(E)

Property
Test  

temperature 
°C

Unit Requirements Test method

Peel strength to pipe surface and plant coating 23 — compound on the 
substrate

—

Peel strength to steel and plant coating before and 
23 — compound on the 

substrate
Annex I

Drip resistance 45 —
no dripping of 

compound
Annex K

a

Table 9 — Requirements for Type 11B — Wax-based tape and primer

Property
Test 

temperature 
°C

Units Requirements Test method

Primer

Congeal point — °C >55 ASTM D938

Flash point — °C ASTM D92

25 3 <1 ASTM D70

Cone penetration 25 mm 7,5 to 25 ASTM D937

Dielectric strength — ASTM D149

Tape

Congeal point of saturant — °C >65 ASTM D938

Flash point of saturant — °C ASTM D92

Thickness — mm >1,75 ASTM D1000

Dielectric strength — >6,6 ASTM D149

Drip resistance 45 —
No dripping of 

compound
Annex K

Complete coating

— — Annex C

Impact resistance 23 Annex D

Indentation resistance, test pressure
23

2 0,1
Annex E

— Residual thickness mm

-
lation resistance

RS100
—

2 6

Annex F
RS100 RS70 — a

23 mm <12 Annex G

Peel strength to pipe surface and plant coating 23 — compound on the 
substrate

11.5.8

Peel strength to steel and plant coating be-

test at 30 °C
23 — compound on the 

substrate

Annex I and 
11.5.8

a

 

Table 8 
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12 Cold-applied polymeric tape coatings

Table 2 and shall meet the requirements of Table 10. Data sheets for the coating materials shall be in 
accordance with Table 4 (primer) and Table 5 (tape).

Table 6.

12.2 Description of the coatings

without a primer.

— 12-1: with a Tmax not greater than 50 °C;

— 12-2: with a Tmax not greater than 80 °C;

— 12-3: with a Tmax not greater than 120 °C.

The Tmax

A Tmax higher than 120 °C can be agreed as long as the requirements of Table 10 are met.

12.3 Surface preparation

Surface preparation shall be carried out in accordance with the APS. The edges of the plant coating 
shall be bevelled and the plant coating shall be roughened for the minimum length according to the 
overlap on the plant coating (12.4.4).

manufacturer’s application instructions.

Dust contamination shall be grade 3 or better, measured in accordance with ISO 8502-3.

12.4 Coating application

12.4.1 General

Application of the coating shall be carried out in accordance with the APS.

12.4.2 Application of the primer

If applicable, application of the primer shall be carried out in accordance with the APS.

12.4.3 Application of polymeric tapes

Application shall be carried out in accordance with the APS. As a general guide, the following application 
procedure shall be followed.

— Prepare the surface according to the approved method.
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