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1. Executive Summary 
1.1. Action Requested 

This business case proposes the investment of $18.8 million (CY$2023) for the In-line Inspection 
(ILI) of the GGP to monitor and identify integrity threats. This project includes the following up direct 
inspection of anomalies and remediation and repair. The project is due to commence in CY2024 and 
will be completed in CY2026. In AA5 $18.3 million (CY$2023) will be incurred of which $12.9 million 
(CY$2023) will be allocated to the covered pipeline.1 

1.2. Options Considered 

• Option 1 – ILI compliant with the PIMP and Asset Performance and Lifecyle Plan 
(Recommended Option) 

• Option 2 – Defer ILI by 5 years 
• Option 3 – ILI with EMAT Survey 
• Option 4 – ILI without MFL-C 
• Option 5 – ILI with Tri-axial instead of MFL-C 

1.3. Project Overview 

Periodic inspection using ILI tools is a critical component of the GGP’s Pipeline Integrity 
Management Plan (PIMP). ILI is the most efficient, comprehensive, and accurate inspection 
technology available. ILI tools allow defects to be identified, monitored, and, where required, rectified 
to manage the risk of a catastrophic failure, which could result in injuries, fatalities, and disruptions to 
infrastructure and gas supply. 

The PIMP indicates that an ILI is due in 2025 with calliper and two kinds of Magnetic Flux Leakage 
(MFL) tools: one employing an axially oriented magnetic field (MFL-A) and another with a 
circumferentially oriented magnetic field (MFL-C). 

This business case considers whether to undertake the ILI as planned, whether to delay the ILI by 5 
years, or whether to adopt different tools. Alternative options include the omission of the MFL-C tool 
(sacrificing visibility of long narrow axially oriented metal loss defects) or the substitution with a Tri-
axial MFL tool. Also considered is whether to adopt the use of an Electromagnetic Acoustic Sensors 
Tool (EMAT), which excels at identifying cracks. 

Key considerations include cost, compliance with regulatory requirements, AS/NZS 2885: the 
Standard for High Pressure Pipeline Systems (AS 2885), accepted good industry practice, as well as 
risk and the effectiveness of existing controls. 

We find that lower cost options (relative to the approach in the PIMP and Asset Performance and 
Lifecycle Plan) result in only marginal cost savings but bring an unacceptable increase in risk due to 
decreased visibility of key defects. We also find that the use of an EMAT tool is not justified given the 
marginal additional risk reduction it would provide. This is primarily because we have not identified 
specific risk factors such as age, pipeline movement, or the detection of certain types of cracks. 

 
1 As the costs of undertaking the ILI campaign cannot be attributed to a specific compressor unit and the costs 

relate to the distance of the pipeline, costs are allocated to the covered pipeline inline with the covered 
percentage of TJ/km of contracted capacity.  
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As a result, the recommended option is to undertake the ILI as set out in the GGP’s PIMP. This 
option aligns with both regulatory requirements and industry best practice, providing a balanced 
approach to managing risk and cost.
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2. Background 
Pipelines are vulnerable to various forms of degradation such as corrosion, cracking, fatigue, stress-
related failures, vibration, wear, and external damage. These vulnerabilities can lead to catastrophic 
failures ranging from pin-hole leaks to the complete 'unzipping'2 of the pipeline. If ignition occurs, this 
can result in injuries, fatalities, damage to nearby infrastructure, and a disruption to downstream gas 
supply.3 

To mitigate these risks, good industry practice is to conduct periodic inspections using In-Line 
Inspection (ILI) tools, commonly known as pigs. These tools are inserted into the pipeline and are 
propelled by the gas stream. The tools undertake a thorough assessment of the pipeline's condition 
by detecting and monitoring potential issues like corrosion, cracks, and deformations. 

Regular inspections allow for the early identification of issues, which are then either rectified or 
closely monitored, depending on their severity and growth rate. In turn, these inspections prevent 
catastrophic failures, reduce supply risks, and maintain safety of the pipeline. 

Compared to other inspection methods, ILI is more efficient, comprehensive, and accurate. For 
example: 

• Hydrostatic testing requires a shutdown to fill the pipeline with water to test integrity. 
• Direct Current Voltage Gradient (DCVG) surveys only identify defects in the pipeline coating. 
• Direct inspections require digging up sections of the pipeline, are limited to detecting visually 

observable defects and cannot provide a comprehensive review of the pipeline integrity (as 
the whole pipeline cannot be inspected). 

Due to these advantages, periodic ILI inspections are accepted good industry practice both in 
Australia and internationally. 

Figure 1 ILI tool 

  

 
2 Rapid, self-propagating failure of the pipeline where a crack of defect expands along the length of the pipe, 

leading to a significant rupture. 
3 Recent examples of a catastrophic failure of a pipeline due to a leak include the San Bruno Pipeline explosion, 

the 2004 Ghislenghien pipeline explosion and the 2019 Enbridge gas pipeline explosion. 
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2.1. ILI technology 
ILI tools generally fall into three categories geometry detection, metal loss detection – primarily using 
Magnetic Flux Leakage (MFL) – and crack detection using ultrasonic or Electromagnetic Acoustic 
Sensors Tools (EMAT). 

Calliper tools were among the initial ILI technologies, designed to gauge pipeline geometry and 
identify deformations such as dents or ovalities. While calliper tools do not directly detect mechanical 
stress cracking, they can identify features and deformations that may be indicative of conditions that 
could potentially lead to cracking. 

Magnetic Flux Leakage (MFL) tools have become the standard for detecting metal loss. Axial Field 
MFL (MFL-A), the oldest MFL technology, employs a magnetic field orientated in the direction of the 
pipeline axis. MFL-A has a proven history of identifying the majority of corrosion threats, such as 
general corrosion and pitting. However, it has known limitations in detecting long, narrow axially 
aligned metal loss.  

Long, narrow axially aligned metal loss is corrosion or wear that extends in the same direction as the 
pipeline but is relatively narrow in width. This type of defect is particularly challenging to detect but is 
crucial because it can compromise the structural integrity of the pipeline over time. 

Circumferential Field MFL (MFL-C) uses a magnetic field oriented circumferentially around the 
pipeline, perpendicular to the direction of the MFL-A tool. As a result, MFL-C excels in identifying 
long narrow axially orientated metal loss defects. MFL-C is generally used as a complement to MFL-
A. 

Tri-axial MFL sensors, the latest advancement, using three orthogonal sensors to measure magnetic 
fields in multiple directions, providing higher resolution detection of complex anomalies. While Tri-
axial MFL sensors offer the advantage of multidirectional anomaly detection, they are not as effective 
as MFL-C in identifying specific types of defects. For instance, Tri-axial MFL is less capable of 
detecting axial growing defects or axial slotting. Therefore, it's not considered a direct substitute for 
MFL-C technology, which excels in these areas. 

EMAT and ultrasonic tools are specialized tools for detecting stress corrosion cracking. They 
generate ultrasonic pulses to identify cracks and coating disbondment. 
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Figure 2 Diagram of pipeline defects 

 

Source: Rosen. 

2.2. Regulatory obligations 
Consistent with the regulatory requirement in Pipeline Licence 24,4 the GGP is operated in 
accordance with AS 2885, the Australian Standard for high-pressure gas pipelines designed, 
constructed, and operated throughout Australia. 

AS 2885 

AS 2885 adopts a risk-based approach to manage safety. Risks are initially identified through a 
Safety Management Study (SMS). This study considers technical, environmental and operational 
factors such as age, material, condition, whether the pipeline traverses through areas of high 
community risk, etc. These identified risks are then managed to a level that is as low as reasonably 
practicable (ALARP) through a combination of design, physical, and procedural controls. The risk 
assessment of the threats and execution of these controls is outlined and overseen through a 
Pipeline Integrity Management Plan (PIMP). 

Australian good industry practice 

Due to the catastrophic risks from a loss of integrity together with the efficiency and effectiveness of 
ILI, it is universally employed, where possible. 

Good industry practice is to undertake inspections at a maximum frequency of 10-years unless 
specific risk factors require more regular intervals.5 We note that AGIG’s Dampier to Bunbury 
mainline and loops are inspected at 8-year intervals.6 Jemena expects the pigging frequency of its 
Eastern Gas Pipeline (commissioned in 2000) to be between 5 and 10 years.7 

 
4 Clause II(1) 
5 This is a consistent view across ATCO Gas (page 46), AGIG (page 68), Jemena (page 28) and Evoenegry 

(page 1). 
6 See here (page 68) 
7 See here (page 23). 
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Not all pipelines are inspected using ILI. Pipelines built in the 1960s and 1970s (before ILI tools were 
commonplace) were not designed to accommodate ILI and typically rely on other less effective 
techniques (DCVG surveys and direct inspection). Across Australia these pipelines are being 
modified to allow ILI to occur or, in some locations, de-rated, to manage integrity risks as the 
pipelines age. Examples include APA’s Victorian Transmission System, JGN’s Sydney Primary Main, 
AGIG’s AGN and MGN distribution networks, as well as ATCO Gas’ East Perth Lateral and Harrow 
Road pipelines.  

International good industry practice 

Similarly, international good industry practice generally requires a risk-based approach. However, in 
many cases a maximum ILI interval is determined or recommended. For instance: 

• The Institution of Gas Engineers and Management’s standard for steel pipelines for high 
pressure gas transmission (IGEM/TD/1) requires a risk-based approach to determining 
inspection intervals. If that approach is not practical the maximum interval between 
inspections should not exceed 10 years. 

• The American Society of Mechanical Engineers Standard for Managing System Integrity of 
Gas Pipelines (ASME B31.8S) recommends a maximum inspection frequency of 10 years. 

• The US Department of Transportation Pipeline and Hazardous Materials Safety 
Administration requires assessments in high consequence areas at least every 7 years. 

• The Indian Petroleum and Natural Gas Regulatory Board requires ILI to occur at least once 
in 10 years.8 

2.3. GGP Pipeline Integrity Management Plan and In-Line Inspection Policy 
GGP’s PIMP identifies the pipeline integrity threats, risks and controls. The PIMP was recently 
reviewed and updated in November 2023. The PIMP takes into account: 

• Asset specific factors, including the commissioning date (1996), technology used to construct 
the GGP and gas moisture content. 

• Integrity data, including from the previous GGP ILI campaign such as defect growth rate, 
manufacturing features and the importance of high-resolution data to differentiate between 
the two.  

• Recent developments with ILI technology, including the general industry shift towards greater 
use of MFL-C (as part of a multi tool strategy with MFL-A), Tri-axial and EMAT technology. 

• APA’s experience in undertaking ILI campaigns across Australia, in particular the level of 
confidence that each tool provides to identify defects. 

As a result of this analysis, the PIMP sets out ILI inspections to be undertaken consistent with APA’s 
ILI policy. Specifically, inspections every 10 years with alternate use of calliper, MFL-A and MFL-C 
tools and in the subsequent inspection calliper and tri-axial MFL tools. 

 
8 Petroleum and Natural Gas Regulatory Board (Technical Standards and Specifications including Safety 

Standards for natural gas pipelines) Regulations, 2009. See here. 
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This inspection regime prescribed by the PIMP adheres to the maximum allowable interval under 
APA’s ILI policy with special considerations given to:  

• The defect growth rate. 

• No special integrity concerns. 

• No regulatory obligations mandating more frequent inspections. 

• The GGP traversing rural rather than high-consequence areas. 

• Low risk of cracking defects. 

This inspection regime will be reviewed following the results of this ILI. Notably, the GGP has only 
been inspected using MFL-A technology so there may be undetected long narrow axially orientated 
metal loss defects which only MFL-C can detect. 

  




















