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CORROSION IS RESPONSIBLE FOR 25% OF GAS PIPELINE FAILURES-IN. EUROPE
European Gas Pipeline Incident Data Group (EGIG) — 10th Report (1970-2016) =
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Trenchless Process: I
Geological Survey s
Engineering & Planning g
Pipeline Strings Fabrication

Borehole Drilling

Pipeline String Pulling/Pushing
Mechanical Testing

Anticorrosion Coating Damage Survey

10% Failure Rate

(T-r([\chless Crossings=>$00 m)
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First Approach: Conventional Pipeline Coatings Modified for Trenchless use

Flexibility compromised
Low impact resistance

Limited to 600 microns thickness
Handling damages not avoided

Extra Thickness Fusion Bonded Epoxy

Higher application costs
Low lubricity
Limited to 1.5 mm thickness

Dual Layer Fusion Bonded Epoxy (ARO)
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Intuitive Approach: Conventional Pipeline Coatings Modified for Trenchless use

Soft material - very low abrasion resistance
Frequent cutback disbondment

No gouging resistance
Susceptible to cracking
Not thicker than 5 mm

Thick Three Layer Polyethylene

Susceptible to cracking (internal stresses)
Frequent cutback disbondment
No gouging resistance
Problematic field joint

Not thicker than 10 mm

Thick Three Layer Polypropylene
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Engineered Product: Glass Reinforced Polyester

Borehole/Pipe Interaction
Long Distances

Low Bending Radius
Minimize Pull/Push Force

High Resistance to Abrasion
No Limitation to Applied Thickness
Flexible
Smooth Surface (Low Friction Coefficient) &
Low Weight
High Gouging Resistance
Hard
High Mechanical Connection with Pipe
Failure Mode Compatible with CP
Flexible, Fast and Reliable Field
Applied System

Sharp Objects in the Borehole

Impacts with Hard Surfaces

Shear Stress with Borehole and PipeThruster
Cathodic Protection

Field Joint at Site Conditions
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Engineered Solution: Glass Reinforced Polyester for Trenchless Installations
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Engineered Solution: Glass Reinforced Polyester for Trenchless Installations

Thickness of laminate Barcol Hardness Type 934-1 Elongation at break
>5.0mm > 40 >2.5%
Shear resistance GRP/PE ' Abrasion resistance ° Impact resistance >
> 130 N/cm? < 1.0 mm (70 kg Single Cut Burr) > 15 J/mm at +20°C and -5°C
Indentation resistance Operating temperature range Density
< 10% of layer thickness -30°C to +70°C 1700 kg/m?

(10 N/mm? / 80°C)

TAcc. GW 340 2 Acc. NACE TM0215-2015 3 Acc. 1SO 21809-3
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Engineered Solution: Glass Reinforced Polyester for Trenchless Installations

Min. 50 mm overlap done on-site onthe -

factory mechanical protection layer - Min. 50 mm overlap done on-site on the

: factory corrosior) protection layer - QLPE

..............................................................

A2y Ay

Base coat.. Steel p:pe

Coating 3dd?d on job site 3LPE factory-provided .
for corrosion protection of thermoplastic corrosion *
field joints : protéction layer
; . (GRP) added . Factory as mechancial
............. onJOb 5.'t?f9f.'T!th.a'?'c.a|. s $s srmywmyn sl buman prote(,tionlayer.-
. protection of field joints . : (GRP)
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Technical Comparison between Trenchless Mechanical Protection Systems

Test Method FBE+ 3LPE+
ARO GRP
- mm 4 6 1.5 9

Typical Thickness HDD

Maximum Thickness - mm 5 8 2 13

Shear Strength DVGW GW 340 MPa >>5 >>5 N/A >1.3
Gouge Resistance NACE TM 0215 - 50 kg mm 2.2 1.5 0.35 0.30
Thk. Reduction at Maximum Thickness - % 44 19 23 2

Recommended Curve radius at Max. Thk - - 40D 50D 60D 40D

Hardness ASTM D 2240 Shore D 60 65 85 73

Plant/Field Coatings Adhesion ASTM D 4541 MPa <3 <3 >20 >5
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ELBE River Crossing (NEL Pipeline) —2011 - 1078 m x 56” - HDD Aliakmonas River Crossing (TAP Pipeline) — 2018 — 540 m + 600 m x 48” — Direct Pipe®

© Copyright 2019 IATT. All rights reserved. Full or partial reproduction is prohibited.



T, 7™ INTERNATIONAL

2

Pipe Preservation during Trenchless

Installations: 2 ) N® =D

There’'s no Need to Take unnecessary Risks e FLORENCE

019

© Copyright 2019 IATT. All rights reserved. Full or partial reproduction is prohibited.



Pipe Preservation during Trenchless
Installations:
There’s no Need to Take unnecessary Risks

© Copyright 2019 IATT. All rights reserved. Full or partial reproduction is prohibited.



Pipe Preservation during Trenchless

37™ INTERNATIONAL
Installations: b

There’'s no Need to Take unnecessary Risks

ngiyabonga

dankemz?im « {8ekk(r ederim

cna_cm 60 laalatal lava make nlaooﬂatam aﬂ ]e misaola matnndn paldies
[a c | a S_._. a;(ailenmanana
enkos dnere nl =MOCAChAkKeram =
SUip3Y —s

.mgﬂ !skye gﬁ«f;;';unakwkﬁ;;k,ap___gu aibh maith agat

Uh“g a mes| Z s nausluke tanemm allﬂalﬂ £o dakU]Bm lugarez

= un st harnts = '3'""81 3 dmlch dhanyavadagalu w shuknya Z MEpPCK

(ETRIE NATATT = FADAEI R0 xleueo mel'cl

© Copyright 2019 IATT. All rights reserv

S

I
H
il

nann

yarlalag nand
racie

iE dh Ieat

ba
<2 _vala
= .Malrut
koszonom
o dankon 261
murakoze :
tenki

d

ed. Full or partial reproduction is prohibited.



