“ICGB" AD

FEED & EIA for Natural
Gas Interconnector
Greece — Bulgaria (IGB)
Project

Specification for 3-Layer
Polyethylene External

Coating of Line Pipe

10760-SPC-CP-P0-002 Rev 4

Consortium

—¥)

TERIIIAY4 4 |

Penspen Limited

3 Water Lane

Richmond upon Thames
Surrey

TW9 1TJ

United Kingdom

C&M Engineering SA
99 Pratinou Str.

116 34 Athens
Greece



Consortium

“ICGB” AD FEED AND EIA FOR NATURAL GAS
INTERCONNECTOR GREECE-BULGARIA (IGB) PROJECT

PENSPEN

SPECIFICATION FOR 3-LAYER
POLYETHILENE EXTERNAL COATING OF LINE PIPE

Contents
1 Introduction 3
1.1 Purpose of Document 3
1.2 Abbreviations 3
2. Definitions 4
3. Appropriate Codes and Standards 4
4. Reference Material 6
5. Technical Requirements 6
5.1 Pipeline Details 6
52 Coating System Configuration 6
5.3 General 7
54 Pre-Production Qualification Test (PQT) 7
5.6 Pipe Receipt and Storage 8
5.6 Materials 8
5.7 Factory Conditions 8
5.8 Surface Preparation 8
5.9 Coating Application 9
5.10 Coating Cut-back 10
5.11  Coating Repairs 10
5.12  Inspection and Testing Plan (ITP) and Daily Log 11
5.13  Pipe Identification/Numbering 11
5.14  Reporting 12
5.15  Storage and Delivery of Pipe 12
Appendix.A Materials Certificates and Inspection and Testings 13
A1 Materials 13
A2 Inspection and Testing 14

© Copyright 2013 Consortium “Penspen Limited — C&M Engineering S.A.". All rights reserved.

This document is issued in accordance with the limited terms of an agreement between the Consortium and the Contracting
Entity. Consortium assumes no liability or responsibility to any other party relying in any way on the content or any other aspect
of this document.

REVISION AND AUTHORISATION RECORD

Rev Date Description By Chkd PM
4 09/09/13 Issued for Implementation CK{!/k }{U%II/H f/ *-[I(z//
3 24/04/12 Issued for Use MH AH PT
2 11/04/12 Issued for Use MH AH PT
1 08/12/11 Issued for Use MH AH PT
0 28/10/11 Issued for Approval MH AH PT

10760-SPC-CP-P0-002 Rev 4 Page 2 of 16



“1ICGB” AD

FEED AND EIA FOR NATURAL GAS 9 Consortium

INTERCONNECTOR GREECE-BULGARIA (IGB) PROJECT _ Il =is=

TEITAY 44
SPECIFICATION FOR 3-LAYER

POLYETHILENE EXTERNAL COATING OF LINE PIPE

11

1.2

Introduction

ICGB AD is a company set up and existing under Bulgarian law and
hereafter known as the CONTRACTING ENTITY. The CONTRACTING
ENTITY awarded the consortium of Penspen Ltd and C&M Engineering
SA, known hereafter as the CONTRACTOR with the Front End
Engineering Design (FEED) and Environmental Impact Assessment (EIA)
for a proposed 32" diameter high pressure gas pipeline, called the “Gas
Interconnector, Greece — Bulgaria” (IGB).

The IGB buried pipeline will transport natural gas over the border between
Greece and Bulgaria, connecting the existing Komotini Facility in Greece
with an existing gas pipeline near the Bulgarian town of Stara Zagora. The
proposed pipeline will measure a total distance of approximately 181.3kms,
(30.5kms in Greece and 150.8kms in Bulgaria).

The design of this bi-directional pipeline system shall be in accordance with
the internationally recognised codes of practice: EN1594 and ASME B31.8,
and also in conjunction with Bulgarian Ordinances, for the safe
transportation of 3bcm/yr of gas initially, with the provision for the future
expansion up to a maximum technical capacity of 5bcm/yr. The project
also includes the construction of the associated Above Ground Installations
(AGlIs).

Purpose of Document

The scope of this specification is to describe the requirements for a factory
applied 3-layer extruded polyethylene external coating to be provided to
IGB pipeline of 50 °C maximum operating temperature.

All coating materials shall be applied in accordance with the SUPPLIER's
recommendations and the APPLICATOR shall ensure that copies of such
recommendations are available to the CONTRACTING ENTITY and those
of the APPLICATOR'S personnel involved in this work.

Abbreviations

AGI Above Ground Installation

API American Petroleum Institute

ASTM American Society for Testing and Materials

DN Diameter Nominal

DBM Design Basis Memorandum

ESCR Environmental Stress-Cracking of Ethylene plastics
FBE Fusion Bonded Epoxy

FEED Front End Engineering Design

HDD Horizontal Directional Drill

IGB Interconnector Greece-Bulgaria
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ISO International Standards Organisation
ITP Inspection and Test Plan

MFR Melt Mass-Flow Rate

MVR Melt Volume-Flow Rate

PE Polyethylene

PP Polypropylene

PQT Pre-Production Qualification Test
SOwW Scope of Work

3LPE Three Layer Polyethylene
Definitions

CONTRACTING ENTITY is ICGB AD;

CONTRACTING ENTITY

REPRESENTATIVE Entity appointed by the CONTRACTING ENTITY
and advised to the Contractor, to carry out
defined duties on behalf of the CONTRACTING

ENTITY.
APPLICATOR Coating Applicator
SUPPLIER SUPPLIER of Equipment or Materials

Throughout this document the following terminology is used:
“must”; signifies a legal or statutory requirement

“shall™: signifies a requirement made mandatory by this
specification

“may”: signifies a feature, which is discretionary in the
context in which it is applied

“will”: signifies a feature which the SUPPLIER /
APPLICATOR may assume to be already
present.

Appropriate Codes and Standards

Only the latest issues of the relevant standards, codes, statutory
regulations and specifications referenced shall be applied to the work being
performed unless specifically stated otherwise.

10760-SPC-CP-P0-002 Rev 4 Page 4 of 16
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ASTM 4940

ASTM D-1693

BS EN ISO 306

BS EN ISO 868

EN 10208-2

EN ISO 179

EN ISO 527

EN ISO 1133

EN ISO 2808

EN ISO 3183

EN ISO 8130-2

EN ISO 8130-3

EN ISO 8501-All parts

EN ISO 8502-3

EN ISO 8502-9

10760-SPC-CP-P0-002 Rev 4

Standard Test method for Conductimetric
Analysis of Water Soluble Contamination of
Blasting Abrasives

Standard Test Method for Environmental Stress-
Cracking of Ethylene plastics

Plastics. Thermoplastic materials. Determination
of Vicat softening temperature (VST)

Plastics and Ebonite. Determination of
indentation hardness by means of a Durometer
(Shore Hardness)

Steel pipes for pipelines for combustible fluids —
Technical delivery conditions — Part 2: Pipes of
requirement class B.

Determination of Charpy Impact Properties
Plastics Determination of tensile properties

Plastics. Determination of the melt mass-flow
(MFR) and the melt volume-flow rate (MVR) of
thermoplastics

Paints and varnishes. Determination of film
thickness

Petroleum and natural gas industries - Steel
Pipe for Pipeline Transportation Systems

Coating Powders Part 2: Determination of
Density by Gas Comparison Pyknometer

Coating Powders Part 3: Determination of
Density by Liquid Displacement Pyknometer

Preparation of Steel Substrates before
Application of Paints and Related Products -
Visual assessment of surface cleanliness

Preparation of Steel Substrates before
Application of Paints and Related Products -
Test for the assessment of surface cleanliness.
Assessment of dust on steel surfaces prepared
for painting (pressure-sensitive tape method)

Preparation of Steel Substrates before

Application of Paints and Related Products -
Test for the assessment of surface cleanliness.
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EN ISO 8503-All parts

EN ISO 9001

EN ISO 11124-All parts

EN ISO 21809-1

ISO 1183

ISO 11357-2

4. Reference Material

Field method for the conductometric
determination of water soluble salts

Preparation of Steel Substrates before
Application of Paints and Related Products -
Surface roughness characteristics of blast
cleaned steel substrates

Quality management systems. Requirements

Specification  for  metallic  blast-cleaning
abrasives

Petroleum and natural gas industries — External
coatings for buried or submerged pipelines used
in pipeline transportation systems — Part 1:
Polyolefin coatings (3-layer PE and 3-layer PP)

Plastics- Methods of Determining the Density
and Relative Density of Non-Cellular Plastics

Plastics. Differential scanning calorimetry (DSC).
Determination of glass transition temperature

10760-SPC-PL-P0-003

Specification for Linepipe

5. Technical Requirements

5.1 Pipeline Details

Details of the linepipe to be coated and service conditions are shown in
Specification for Linepipe, refer above.

5.2 Coating System Configuration

The coating system for the open-cut lay down shall be a 3-layer extruded
high density bi-modal polyethylene (PE) system fully suitable for the
maximum operating temperature and other service conditions shown in the
Design Basis Memorandum, refer to Section 4.

The coating system shall meet the requirements of

Table 5-1.

Coating Layer

Minimum Required Thickness (mm)

i. Powder Epoxy Layer -

0.35

10760-SPC-CP-P0-002 Rev 4
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5.3

54

ii. Co-polymer Adhesive - 0.15
iii. Extruded polyethylene - 3
Total System 35

Table 5-1 3LPE Coating System Thickness

The pipeline may cross some of the major roads and rivers by using HDD
or augering which will require a pull through process that may leave the
pipeline coating susceptible to damage. In order to eliminate any damage
in the linepipe coating, the 3LPE total coating thickness at these sections
will be increased to 10 mm to enhance the abrasion resistance of the
coated linepipe during the pull through process. Table 5-2 shows the
coating configuration at HDD and augering crossings.

Coating Layer Minimum Required Thickness (mm)
i. Powder Epoxy Layer - 0.4
ii. Co-polymer Adhesive - 0.15
iii. Extruded polyethylene - 9.45
Total System 10

Table 5-2 3LPE Coating System Thickness at
HDD and Augering Crossings

General

The APPLICATOR shall maintain a quality assurance system which
complies with ISO 9001 to ensure that all requirements of this specification
and contract documents are met.

The APPLICATOR shall submit written procedures for all activities required
by this specification for review and must receive approval from the
CONTRACTING ENTITY prior to commencement of any coating
operations.

All certification, test results, reports and any other documentation
submitted shall be in English.

Pre-Production Qualification Test (PQT)
Prior to commencement of any coating operations, the APPLICATOR shall
undertake a PQT which will include all preparation, coating and inspection

procedures.

The PQT shall utilise pipes of the same dimensions as those to be coated
during production. A minimum of 5 pipes shall be coated and tested.

Requirements for material data sheets, frequency of testing and inspection,
methods and acceptance criteria are contained in Appendix.A.

10760-SPC-CP-P0-002 Rev 4 Page 7 of 16
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5.5

5.6

5.7

5.8

The pipes shall be coated as follows:
- One third of pipe shall be FBE primed only.

- One third of the pipe shall be FBE primed and adhesive copolymer

coated only.

- The last third of the pipe shall be FBE primed, copolymer adhesive

coated and polyethylene coated.

The PQT shall be withnessed by the CONTRACTING ENTITY. The results
from the PQT shall be recorded by the APPLICATOR and submitted to the
CONTRACTING ENTITY for approval.

Pipe Receipt and Storage

Receiving and storage procedures of bare pipe shall ensure the pipe is
maintained in a fully satisfactory condition, with no detriment to the
subsequent coating system. Procedures shall be fully in accordance with
relevant project specifications.

Materials

All materials shall be totally suitable for the coating system specified and
the pipeline usage advised by the CONTRACTING ENTITY. The
APPLICATOR shall ensure all details of the primer, adhesive layer and
polyethylene to be applied are available for review and approval prior to
commencing coating production. These details shall as a minimum include
those identified in Appendix A.1.

Materials for pipe coating shall be unloaded in a manner to prevent
damage or loss and shall be stored in a manner to preserve their condition,
prevent loss and permit easy access for checking.

Factory Conditions

All preparation and coating of pipe shall be carried out in a fully enclosed
weatherproof building which will permit the necessary control of
environmental conditions and all application procedures required for safe
and satisfactory coating system application.

Surface Preparation

Pipe surface preparation shall meet the testing and inspection
requirements detailed in Appendix A.2.

Before abrasive blast cleaning, pipe surfaces shall be free of all surface
contamination. Oil, grease or similar contaminants shall be removed with a
solvent or detergent. Salt contamination, chemical cleaning agents and
remaining detergents shall be washed off with fresh, potable water. Any

10760-SPC-CP-P0-002 Rev 4 Page 8 of 16
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5.9

water used for such purposes shall have a pH within the range 6.5 to 7.5.
Pipes shall be dry before abrasive blast cleaning.

The pipes shall be cleaned by automatic rotary blast cleaning. Only dry
abrasive materials shall be employed and the abrasive shall be maintained
free from dust, salts and other impurities. Any surface which in the opinion
of the CONTRACTING ENTITY is unsatisfactory shall be re-blasted.

After blast cleaning any chloride contamination on pipes shall meet the
requirements detailed in Appendix A.2. Where chloride contamination on
pipes is identified, the CONTRACTING ENTITY reserves the right to
specify additional testing on bare or coated pipe, to reject such coated
pipe, and to invoke additional measures to avoid such contamination.

The condition of the pipe shall be visually examined for manufacturing and
handling defects during cleaning. Defects detrimental to the coating
process shall be removed by grinding. Any grinding shall not violate ISO
3183 or relevant project specifications.

Any pipe which has not been coated within four hours of blasting or before
visible re-rusting occurs shall be re-blasted.

Immediately before the application of the coating the external surfaces to
be coated shall be rendered free of dust and grit by blowing off the surface
with clean dry air or by vacuum extraction.

Coating Application

The pipe shall be coated strictly in accordance with the material
SUPPLIER’S application procedures. Application procedures shall meet
the requirements detailed in Appendix A.2.

After blast cleaning a chromate pre-treatment solution can be applied on
the basis of the coating material SUPPLIER'S recommendation and
subject to CONTRACTING ENTITY approval. In such case additional tests
and checks detailed in Appendix A.2 shall be addressed.

The epoxy primer layer shall be a fusion bonded epoxy powder coating
which shall be applied to steel surface. The pipe shall be heated to the
temperature recommended by the epoxy powder SUPPLIER by electric
induction heaters or other approved methodology, but shall not exceed
260°C at any time. The powder shall be applied to the steel surface by an
automatic electrostatic deposition system.

The co-polymer adhesive layer shall be applied onto the curing epoxy
primer film with a time delay in accordance with SUPPLIER’S
recommendation.

The polyethylene top layer shall be extruded onto the adhesive layer with a
time delay in accordance with SUPPLIER’S recommendation.

Each batch of material shall be used up completely in the sequence in
which it has been manufactured.

10760-SPC-CP-P0-002 Rev 4 Page 9 of 16
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5.10

5.11

For all processes the preheating temperatures and extrusion temperatures
shall comply with the requirements set in the application procedures and all
equipment shall be able to maintain uniform temperatures throughout the
coating process. Temperatures shall be continuously monitored and
recorded every 30 minutes. Any pipes coated during temperature
deviations shall be marked and subject to additional testing to the
satisfaction of the CONTRACTING ENTITY. The first pipe on the conveyor
line will be used to establish the surface temperature of the pipe for coating
application which will be in accordance with the SUPPLIER’S procedures.

The coating application process shall be such as to ensure a fully
satisfactory interlayer bonding at all parts of the circumference of the line
pipe. This shall in particular apply to the longitudinal and the region
adjacent to the edges of the final weld cap. Absence of voids and
interlayer bond shall be verified by means of peeling tests or partial
stripping of coating along the longitudinal.

There shall be no voids or air entrapments at any location, including
alongside the seam weld, if presented.

The pipe shall be provided with a minimum coating thickness in
accordance with
Table 5-1 and Table 5-2 in Section 5.2 of this specification.

The Inspection methods and its relevant frequency during production shall
be in accordance with Appendix A.2.

Coating Cut-back

The PE/PP coating shall be removed over a length of 190 mm -0 + 10 mm
at each pipe end. The PE/PP shall be bevelled to an angle not exceeding
30° measured in direction of pipe axis. The cut back shall be measured
from the root face of the pipe to the beginning of the coating bevel.

The FBE layer shall extend 15 mm + 5 mm beyond the toe of the PE/PP
bevel.

Precautions shall be taken to avoid any disbondment at the cut-back during
transport and storage of coated pipe.

Coating Repairs

In the event that problems are detected or repairs are needed,
APPLICATOR shall take immediate steps to correct the situation.

Scars, dents, damaged areas and holidays shall be cleaned by removing
all dust, scale, dirt or other foreign materials or loose coating using hand
tools.

Repairs are to be made by means of a repair procedure approved prior to
commencement of work. Any pipe subject to a coating repair shall be fully

10760-SPC-CP-P0-002 Rev 4 Page 10 of 16
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5.12

5.13

re-examined in accordance with inspection and testing requirements
detailed in Appendix A.2.

The defect area shall not exceed 10 cm? and the total number of defects to
be repaired shall not exceed 1 defect/m” of coated surface unless
otherwise agreed by the CONTRACTING ENTITY. Where the size or
number of defects exceeds these limits, the affected pipe shall be stripped
and recoated in accordance with the agreed procedures.

Inspection and Testing Plan (ITP) and Daily Log

The APPLICATOR shall develop and agree with the CONTRACTING
ENTITY an ITP which identifies all pipe preparation, coating application
and quality control activities in a consecutive order, including process
parameters that are relevant to each activity. Reference shall be made to
the applicable standards or APPLICATOR’S procedures, frequencies and
acceptance criteria that shall apply for each process control and
inspection/testing activity and actions in case of non-conformities.

A Daily Log shall be used to record all inspection and testing data, process
parameters and calibration of equipment for quality control.

The ITP and Daily Log shall meet the requirements detailed in Appendix
A2.

Pipe Identification/Numbering

All pipes will be allocated a unique serial number at the pipe mill. This
number will be stencilled on the inside of the pipe at each end.

The APPLICATOR shall maintain comprehensive tallies of the serial
numbers of the pipes received, pipes taken for coating, pipes accepted or
rejected at the pre-coating inspection stage, pipes accepted after coating
and pipes which have been rejected during the coating stage and put aside
or re-circulated through the process.

All such tallies shall be maintained strictly in the correct sequence and the
date and time of recording shall be included wherever relevant and/or
required by the CONTRACTING ENTITY.

The original stencilled serial numbers shall be maintained and protected
and should remain legible throughout the process. The APPLICATOR
shall be responsible for protecting the inside of the pipes and the serial
numbers in particular, from obliteration during the cleaning and coating
processes.

Where so specified by the CONTRACTING ENTITY, the APPLICATOR
shall mark each end of each pipe with neatly painted bands of colour 50
mm wide around the circumference. Up to 3 bands of different colours
may be required. Different colour combinations may be required for each
type of pipe/coating combination.

10760-SPC-CP-P0-002 Rev 4 Page 11 of 16
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5.14

5.15

Reporting

Reports shall be kept of all relevant data for each individual pipe joint. This
shall include, but not be limited to, the following:-
1. Material batch numbers and certificates detailing all the information

required for each batch as defined in this specification.

2. Daily Log

3. Details of repairs to coating defects exposed during testing and the

repair techniques used.

4. Details of rejected pipe, with reasons for failure.
5. Information on pipe which, after rejection, requires complete recycling.

Such information shall be submitted daily by the APPLICATOR to the
CONTRACTING ENTITY.

Coated pipe which is submitted to the CONTRACTING ENTITY for
approval shall not be accepted unless accompanied by the above
information. Failure to supply such information shall be cause for rejection.

Storage and Delivery of Pipe

The greatest care is to be taken at all times to avoid damage to the pipe,
the prepared welding end or the coating. Pipes may be stacked in tiers
such that no damage is or could be caused to the pipe, or its coating.

Pipe shall be carefully lowered to limit impact effects and stacked in such a
way that water and mud cannot accumulate within the pipe.

If the pipe is delivered to the APPLICATOR with bevel protectors and/or
end caps, these are to be carefully removed and replaced after coating is
complete and after the ends have been inspected by the CONTRACTING
ENTITY for damage. Damaged bevel protectors and end caps are to be
replaced to the satisfaction of the CONTRACTING ENTITY.

10760-SPC-CP-P0-002 Rev 4 Page 12 of 16
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Appendix.A Materials Certificates and Inspection and Testings
A.l Materials
Al1l Certification
Each batch of material supplied to the APPLICATOR shall be accompanied
by a certificate stating that all the tests required have been carried out on
every batch and that the results are in accordance with this Specification.
The APPLICATOR shall issue the CONTRACTING ENTITY with copies of
all related certificates prior to using the material for coating pipe. Material
for which no satisfactory test certificates have been received shall not be
used for coating pipe.
Batch certificates shall contain the information given in the following Table
with test methods and acceptance criteria.
Content Coating Material
FBE Primer | Adhesive | PE top coat
Identification of SUPPLIER X X X
Product identification X X X
Batch identification X X X
Date & place of manufacturing X X X
Density X X X
Melt flow rate X X
Gel time X
Particle size X
Moisture/water content X X X
Carbon black content X
Pigment dispersion X
Thermal characteristics X
Reactive site content X
Al.2 Approved Materials

The APPLICATOR shall ensure that the material SUPPLIER submits data
sheets for the approved material, together with recommendations for
storage and coating application procedures, which will ensure that the
pipes when coated will meet all the requirements of this Specification.

Data sheets submitted by the SUPPLIER shall include acceptable values in
accordance with the requirements of ISO 21809-1 for Class B and C for the
following properties,

10760-SPC-CP-P0-002 Rev 4 Page 13 of 16
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a) FBE Primer
- colour
- maximum thickness ISO 2808
- storage temperature min & max
- shelf life at storage temperature
- minimum glass transition temperature ISO 21809-1 Annex D
- moisture content ISO 21809-1 Annex K
gel time ISO 8130-2 or 3
b) Adhesive
- colour
- storage temperature min & max
- shelf life at storage temperature
- elongation at break ISO 527
- tensile yield strength ISO 527
- Vicat softening point ISO 306
- Notch impact strength at min. temp. point ISO 179
c) Polyethylene
- colour
- storage temperature min & max
- shelf life at storage temperature
- density of the base resin ISO 1183
- elongation at break ISO 527
- tensile yield strength ISO 527
- Vicat softening point ISO 306
- hardness ISO 868
- ESCR ASTM D-1693
- Notch impact strength at min. temp. point ISO 179

A.2 Inspection and Testing
Inspection and testing shall be carried out in accordance with the agreed
procedures and shall meet the requirements of the following Tables A, B
and C.
Table A — Requirements for inspection of surface preparation
. . Frequency Frequency
Properties Test Method Requirements Qualification Production
Surface condition Visual free of each pine each pine
before blasting inspection contaminations PP PP
Surface condition conductive salt content each pipe 5 pipe at start of

10760-SPC-CP-P0-002 Rev 4
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. . Frequency Frequency
Properties Test Method Requirements Qualification Production
after blasting measurement | max. 20 mg/m® production and 1
ISO 8502-9 pipe/shift
Environmental . as determined at time of
o calculation once every 4 h
conditions measurement
Pipe temperature min 3 °C above the dew
. thermocouple . once every4 h
before blasting point
Size, shape and visual + confor_m|ty to certificate
. o compliance to
properties of certification manufacturina/ workin once 1/day
abrasive ISO 11124 g g
procedures
Water soluble conductivit
contamination of ASTM 4940 y once 1/shift
. max. 60 mS/cm
abrasives
Surface roughness
of blasted surface ISO 8503-4 50 to 100 um each pipe every1lh
(Rz/Ry5)
Visual inspection . : .
of blasted surface ISO 8501-1 grade Sa 2% each pipe each pipe
Presence of dust ISO 8502-3 max. class 2 each pipe every1h
after dust removal
Pipe condition prior N no rust, pipe . .
: monitoring temperature at least 3 continuously continuously
to coating .
above dew point
Temperature of compliance to
extruded adhesive | thermometer manufactures/working once everylh
& PE procedures
Preheating compliance to
temperature before | thermometer manufactures/working each pipe every 5 pipe
coating procedures

Table B — Requirements for inspection and testing of applied coating

coating

Annex A

. . Frequency Frequency

Properties Test Method Requirements Qualification Production
Minimum FBE min 300 um
thickness ISO 2808 See Note 1 at start up each start up
Dearee of cure ISO/DIS 21809-1
FBE Annex D ATg<+3°C at start up each start up

ISO 11357-2
Minimunm min 150 pm on pipe
adhesive to be agreed H PP at start up each start up
. body

thickness
Appearance and | visual/ ISO/DIS : :
continuity 21809-1 Annex B See Note 2 continuously continuously
Minimum total
thickness of ISO/DIS 21809-1 |\ 4 2 mm each pipe every 10" pipe

10760-SPC-CP-P0-002 Rev 4
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Properties

Test Method

Requirements

Frequency
Qualification

Frequency
Production

Impact
resistance at

ISO/DIS 21809-1

>7 J/mm

3 pipes/duty

once per PE/PP

Coating repairs

detection

no holidays

demonstration

23°C Annex E batch
[0)
ISO/DIS 21809-1 | =12 N/mm @ 23°C .
Peel strength Annex C 3 pipes/duty every 4 h
>3 N/mm @ 80 °C
(o]
. ISO/DIS 21809-1 | S0-2MmM @23°C each PE/PP
Indentation Annex F once batch
<0.4mm @ 80 °C
Elongation at 0 each PE/PP
break at 23 °C SO 527 2400 % once batch
<7 mm @ 23 °C/28
days; -1.5V
or
<7 mm @ 65 °C/24h;
Cathodic ISO/DIS 21809-1 | -3.5V once 1/da
disbondment Annex H y
<15 @ Maximum
operation
temperature/28days/-
15V
Flexibility ISO/DIS 21809-1 no cracking once -
Annex |
In Drocess AMFR max 20 %
P . ISO 1133 between raw and once at start up
degradation .
extruded material
Cutback measuring 190 mm -0 + 10 mm each pipe each pipe
visual/ holiday once for

each defect

Notes:-

1. A total of 12 readings taken at four equally spaced longitudinal lines. All readings must pass

minimum.

2. Coating shall be free of defects and discontinuities, delamination, separations and holidays.

10760-SPC-CP-P0-002 Rev 4

Demo to detect 1 mm dia defect, voltage set @ 10 kV/mm coating thickness, up to 25 kV
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Dear Ladies and Gentlemen,

        

[bookmark: _GoBack]We would like to inform you that Transmittals No: 10760-PL-ICGB-TM-0555, 10760-PL-ICGB-TM-0557, 10760-PL-ICGB-TM-0558 and 10760-PL-ICGB-TM-0559 have been reviewed and having No Comment.



