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‘It never rains 
but it pours’
The QSN3 (Queensland South 
Australia NSW) pipeline project was a 
mammoth construction project with 
the design aim of transporting greatly 
increased volumes of coal seam gas to 
five separate markets:

  Brisbane via Roma Brisbane Pipeline

  Gladstone via Queensland Gas Pipeline

  Mt Isa via Carpentaria Pipeline

  Adelaide via Moomba – Adelaide 
Pipeline

  Sydney via Moomba Sydney Pipeline

The Epic Wallumbilla compressor 
and metering station is now a critical 
junction and trading hub, receiving gas 
from 3 major gas fields, Fairview, Spring 
Gully and Berwyndale.

The QSN3 Project required the 
construction of 940 kilometres x DN450 
gas pipeline to loop existing pipelines 
from Wallumbilla in Queensland to 
Moomba in South Australia. 

Epic Energy invited Nacap in an Early 
Contractor Involvement (ECI) model to 
assist with the preparation of a budget 
to build the QSN3 project. The defining 
benefit of an ECI model is the ability to 
define scope in some detail and avoid 
scope surprises down the track.

Designed by Worley Engineering this 
was a substantial venture given that the 
overall budget of the project would be 
equivalent to the net worth of the Epic 
Energy business at the time of build.

The Epic pipeline coating specification 
called for Dual Layer Fusion Bond 
Epoxy Coating (FBE) of 400 microns 
each to be applied by Bredero Shaw.

  Inner layer of FBE to provide corrosion 
protection

  Outer layer of FBE to provide 
mechanical protection

A high performance Field Joint Coating 
System was required to complement 
the pipeline coating to provide long life 
coating integrity.

Accordingly Epic specified the Canusa 
GTS-65 3-Layer Heat Shrinkable Field 
Joint Coating System that comprised;

  Force Cured Epoxy Primer with 
controlled and verifiable application 
thickness

  Heat Shrinkable Sleeve , Crystalline 
Hot Melt Adhesive Lined

Coating Specification Overview
In 3-layer heat shrink sleeve systems, 
the epoxy primer is the primary 
corrosion barrier and, as such, is 
critical and must be applied with 
application, functionality and long term 
performance in mind. 

Force cured systems have the 
advantage of being intact and available 
for inspection and testing prior to 
sleeve application.

Key Coating Specification 
Considerations
  In cold conditions, force cure 
systems use external heat sources to 
substantially cure the primer. Wet 
applied systems have long open times 
and may never cure properly

  In hot environments, force cured 
systems will cure quickly, as desired. 
Wet applied systems are time sensitive 
and may cure too quickly, resulting in 
a lack of sleeve adhesion.

  Prior to sleeve application, cured 
systems can be inspected for thickness. 
Wet primers can thin out at pressure 
points during sleeve application and 
will not yield the thickness necessary 
for adequate corrosion protection.

  As wet systems rely on the epoxy to 
adhere the sleeve to the mainline 
coating and adhesion of epoxy 
primers to mainline coatings is highly 
application sensitive, adhesion loss 
may occur. This can lead to moisture 
migration under the sleeve system.
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Case History: Canusa 3-Layer 
Heat Shrink Sleeve System 
Used on QSN3 Project

  Cathodic disbondment (CD) 
performance is dependant upon 
the cured thickness of the primer. A 
key weakness in Wet epoxy primer 
systems is the inconsistency in primer 
thickness as it is displaced by the 
shrinking action of the sleeve around 
the joint. The inconsistent primer 
thickness can affect CD performance.

Other local factors which 
influenced coating selection were:
  Trials demonstrated that a 
combined epoxy / sleeve coating 
was faster than a single layer epoxy 
coating of approximately 1000 
microns thickness.

  The Canusa sleeve over epoxy joint 
coating system was selected as it 
provided the opportunity to test and 
validate the cured epoxy layer prior to 
the application of the sleeve.

  In addition, the epoxy material was 
tested and exhibited the ability to 
accommodate the circumferential 
strain that was calculated to occur 
during the expansion of the QSN3 
light wall pipe under hydrotest 
conditions. There was no alternative 
epoxy coating available that could 
surpass the elastic properties of the 
Canusa HBE-HT product.

  This was critically important given 
the cracking issues experienced 
with other epoxy products in 
the field which have caused real 
alarm in the pipeline industry. The 
nominal thickness of the epoxy 
coating was increased from the 
standard 150 microns to 300 microns 
in order to provide a standalone 
corrosion protection coating that was 
supplemented and protected by the 
heat shrink sleeve.

The preferred construction plan from 
an engineering viewpoint was to 
commence at Wallumbilla and progress 
the build west to Moomba aiming for 

80% completion in the dry of 2010 and 
final completion of the works in the 
dry of 2011. This permitted a number 
of suitable windows to get across key 
obstacles such as the Cooper flood 
plain. The flood plain being around 
15km wide during peak flows.

However, securing external project 
finance dictated a modified build plan 
be adopted to deliver an improved 
financial outcome for Epic Energy and 
its investors.

It would take months of studying the 
pros and cons of various options and 
combinations to eventually settle on 
the new build plan. This planned build 
would commence at the Western end 
of the project, at Moomba with 20% 
project completion in 2010 and the 
balance in 2011.

Finances were secured and the project 
was issued a notice to proceed on the 
8th December 2009, on the exact same 
day that the Weather Bureau reported 
the formation of a low pressure system 
near Papua New Guinea.

In a matter of days this system would 
become a category 5 Cyclone called 
Laurence and along with cyclones 
Neville, Magda, Olga, and Ului they 
would dump near record rainfall in the 
upper catchment of the Cooper system. 
Almost the entire length of the 2010 
build section was submerged, with the 
balance of the right of way severely 
flood impacted.

These flood events dictated a new 
build plan, similar to the original build 
plan. Construction would commence 
at Wallumbilla and build to the west. 
The construction objective was 50% 
project completion in 2010 and the 
balance in 2011.

May saw first pipe into stockpile and 
mainline crews followed in July just in 
time for the arrival of La Nina. In late 

July La Nina swung by twice, once more 
in August and for good measure once 
more in September.

As the project team left site in 2010, 
less than 10% of pipe had been laid and 
morale was low. Production just had to 
be accelerated rapidly in 2011 to meet 
the desired practical completion date of 
18 December 2011.

The required increase in production rate 
meant revisiting and automating the 
joint coating application.

Discussions with Canusa resulted 
in the introduction of Induction 
Heating units at the Pipeline Pre-Heat 
Station and Epoxy-Cure Station which 
significantly increased productivity 
and improved the process with more 
uniform, consistent and controlled joint 
temperatures being achieved in a faster 
and safer manner. 

The automation of Field Joint Coating 
resulted in productivity of 315 Joint 
completions per day which was an 
unprecedented number. Accordingly 
despite the incredible number of 
hurdles faced in completing this project, 
Practical Completion occurred 9 days 
ahead of schedule on 9 December 2011.

Any joint coating undertaking of this 
size requires a highly collaborative 
approach from the material supplier, 
owner, constructor and designer to 
effect successfully and this project 
highlighted that the alliance type 
approach adopted by Canusa CPS, 
Universal Corrosion Coatings Pty Ltd, 
Epic Energy Pty Ltd, and Nacap Pty Ltd 
delivered a win-win outcome for all 
participants despite the difficulties.

David Anderson: Sales and Marketing 
Manager, Universal Corrosion Coatings 
Pty Ltd.

Nasa Chaabani: Manager Australasia, 
Canusa-CPS.

Flooded trench at Gidgealpa.Installing the Canusa GTS-65 Global Transmission Sleeve. Collapsed Trench at Moomba. Flooded right of way at Wallumbilla.


