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3 Background 

3.1 General 
The RBP system includes over 800 km of buried pipelines, in sizes between DN200 and DN400, the oldest of which 
was constructed in 1968-69 and has been in service ever since.  The pipelines transport natural gas between 
Wallumbilla, near Roma, and the Brisbane metropolitan region in south-east Queensland.  The RBP is the sole 
supply route for natural gas to homes and businesses in south-east Queensland, including Dalby, Oakey, 
Toowoomba, Ipswich, greater Brisbane, the Gold Coast and far northern New South Wales. 

All buried pipelines constructed of steel pipe are subject to coating deterioration and corrosion from the soil 
environment and require integrity management to comply with standards and legislation. Part of this integrity 
management is protection from corrosion that is applied to the pipeline.  Primarily this protection comes in two ways.  
The first is a coating protection that is applied to the pipeline at the time of construction.  The second is cathodic 
protection (CP) which uses current and an anode to protect the pipeline.  As pipelines age the level of effort required 
to maintain their integrity increases. 

The RBP has particular characteristics, such as its over-the-ditch-applied polyethylene tape coating system (on the 
original DN250, DN300 and DN200 pipelines) and its age, that mean it requires significantly greater effort and 
expense in corrosion and integrity management than most other pipelines in Australia.  This includes risks 
associated with deterioration of the tape coating, corrosion of the pipe wall and other mechanisms such as stress 
corrosion cracking.   

3.1.1 DN250 and DN300 and DN200 Pipelines (1969 Vintage) 

Globally in the pipeline industry there is an accepted differentiation between ‘modern’ and ‘vintage’ pipelines.  The 
‘vintage’ category generally includes pipelines constructed prior to the mid-1970s, which have relatively low 
toughness steel, over-the-ditch-applied coatings and a lower level of inspection and quality assurance compared to 
modern pipelines.  The original 1960s RBP segments are clearly considered ‘vintage’ pipelines. 

If insufficiently managed the corrosion and integrity issues could lead to pipeline failures affecting both public safety, 
given the pipeline traverses many populated areas, and security of supply to customers.  Significant portions of the 
RBP are located within residential areas in Brisbane and surrounding areas. 

There have been significant improvements in pipeline coating technology such that modern pipe coatings such as 
fusion-bonded epoxy can be expected to last 50-60 years or longer, compared to less than 30-40 years seen on 
some sections of the RBP with the original over-the-ditch polyethylene tape coating system.  One aspect of this is 
the thorough abrasive blast cleaning of the steel surface prior to coating, which was not done in the 1960s 
construction. 

No design life for the pipeline was specified at original construction in 1968-69.  In 2008-2009 a design life review 
was conducted (at 40 years age) which concluded that the pipeline could continue to operate subject to appropriate 
integrity management.  A number of specific actions were recommended in the design life review including an 
increased focus on coating refurbishment. In 2015 a Remaining Life Review (as per AS 2885.3-2012) was 
conducted for the Metro section and in 2016 for the DN250 section. Since this time a major repair and CP program 
has been undertaken where it has been evident that pipeline integrity continues to decline and the expenditure 
required continues to increase. This has necessitated APA to undertake analysis of the future needs of the DN250 
and the lowest cost solution.  This analysis is in progress, for the purposes of the plan it is assumed that the current 
forecast is that the lowest whole-of-life cost will be achieved by physically transferring the DN250 customer 
connections over to the DN400 pipeline, allowing the deferral of significant pipeline integrity works on the DN250 

DN400 Pipeline System 

The RBP DN400 first looping stages were constructed in 1988 and are approaching 30 years in service.  This 
pipeline has a different risk profile from the DN250 and its factory extruded HDPE coating (“yellowjacket”) has 
generally performed well.  However, it has tape coating and/or heat shrink sleeves on its field joints which means it 
is exposed to similar risks as the DN250 pipeline in the field joints.  In APA’s experience, pipelines from the 1980s 
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such as the RBP DN400 also have some of the characteristics of ‘vintage’ pipelines.  In recent years evidence of 
longitudinal splitting of heat shrink sleeves has been observed which have led to corrosion of the pipeline. 

Design lives for the DN400 looping stages are likely to have been nominated as between 40 and 60 years in 
accordance with normal industry practice, at the time of design and construction of each looping stage.  The next 
Remaining Life Review on the DN400 system will be completed in 2022 (10 years from its MOP Upgrade) in 
accordance with AS 2885.3-2012, or earlier if required based on ILI and engineering assessment. 

3.1.2 Main Integrity Issues 

The main integrity issues faced by the RBP include the following: 

 Deterioration and disbondment of the external coatings leading to high load on CP system and external 
corrosion where the CP system cannot sustain complete protection of the pipe wall 

 Shielding of CP by disbonded coating leading to inadequate protection of pipe wall in shielded areas, 
including the entire DN250 pipeline and field joints with heat shrink sleeves and tape wrap coating on the 
DN400 

 Deterioration of dents and gouges by a combination of the above factors with increased risk of fatigue 
cracking or stress corrosion cracking (SCC) 

 1960s Electric Resistance Welded seam pipes with occasional lack of fusion or other defects in the seam 
welds, which although passed a hydrotest at commissioning, are at risk of growth through SCC or fatigue 

 Bending strain on pipeline caused by ground movement or external loads leading to excessive longitudinal 
stresses, coating degradation and potential circumferential SCC 

Further background information is available in the referenced documents listed in the Appendix. 

3.1.3 Scope of Project 

The integrity upgrade project comprises a number of different aspects: 

 Inline Inspection (ILI)  

 Excavation, integrity works and new coating upgrades 

 Cathodic Protection Replacement and Upgrades 

3.2 Code and Regulatory Requirements 
Integrity management of pipelines is a core requirement of AS 2885.3-2012 and of the Queensland Petroleum and 
Gas (Production and Safety) Act and Regulation.  APA as the pipeline licensee has an obligation to carry out 
integrity management activities under the requirements of the Pipeline Management System and the Pipeline 
Integrity Management Plan.  Sections 5, 6 and 9 of AS 2885.3-2012 set out the specific requirements. 

The key objectives of the legislation and the Australian Standard is to ensure that pipelines are safely constructed, 
operated and maintained, and that risks of harm to people and to the environment and security of supply are 
managed to an acceptable level.  Pipeline integrity management is critical to achieving these objectives by reducing 
the risk of pipeline failure and loss of containment. 

The diagram below illustrates the iterative and ongoing process of pipeline integrity management. 
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3.3 Inline Inspection 
As with all significant hydrocarbon transmission pipelines, the RBP requires regular inspections.  In-line inspection 
(ILI) using intelligent pigs is one of the most important and conclusive activities in the spectrum of pipeline integrity 
management processes, as it allows pipeline deterioration and damage to be identified and rectified prior to failure. 

APA has a national policy and schedule for ILI.  The policy sets out the frequency and schedule for ILI across the 
company’s pipelines.  This policy sets the standard duration between ILI at 10 Years, unless an engineering 
assessment determines otherwise.  Further, the RBP is designated in the Queensland Petroleum and Gas 
(Production and Safety) Act 2004 as a ‘Strategic Pipeline’.  Under this legislation, all sections of pipeline under the 
RBP licence (#2) are required to be inspected by ILI within the first 7 years of operation, and at least once within 
every 10-year period after that.  However, for the RBP, due to its age and complexity of integrity threats, many 
sections require more frequent inspections. 

ILI results are used to reassess dig numbers taking corrosion growth rates and adverse tool tolerance into account, 
as required by Australian Standard AS 2885.3-2012.  Corrosion growth modelling based on data from previous ILI 
and validation excavations has indicated the appropriate re-inspection interval for metal loss as per the table below.  
APA’s experience is that reinspection generally results in a decrease in the number of features requiring repair, as 
actual corrosion growth rates can be established for features rather than assuming a uniform and conservative 
growth rate.  

The required ILI technologies are as follows:  

 High-resolution magnetic flux leakage (MFL) inspection – detects corrosion, gouges, grooves, mill defects, girth 
weld anomalies and other metal loss features.  This is the standard ILI for which the corrosion growth modelling 
determines reinspection intervals. 
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 Geometry or caliper inspection – detects dents, ovality (out of roundness) and similar – can indicate 3rd party 
mechanical damage, rock dents from flooding or landslides, or dents remaining in the pipeline since 
construction.  This is generally done in conjunction with the MFL inspection.  It is noted by APA that dents are 
high risk of cracking or gouging and are the most likely defects to lead to pipeline failure.  The ILI detection of 
dents has been a key part of the RBP integrity program and has enabled APA to find and repair dents with 
gouges, corrosion and cracking that would have had significant consequences if left to fail. 

 Inertial Mapping (IMU) – Maps the geographical position of the pipeline centreline and records any movement or 
change in shape since previous inspection.  IMU pigging enables curvature and strain analysis which is a key 
factor in mitigation of circumferential stress corrosion cracking. This is also done in conjunction with the MFL 
inspection as required. 

 Electro-Magnetic Acoustic Transducer (EMAT) inspection –detects cracking and crack-like features.  EMAT is 
used in the RBP to detect and manage stress corrosion cracking and longitudinal weld anomalies.  This is a 
more specialised inspection technique with tighter operational requirements on pipeline velocity and may be 
scheduled separately or together with standard MFL ILI.  EMAT is of particular importance to vintage pipeline 
segments and is only available down to a minimum diameter of DN250 at present. 

In 2018-19 APA undertook MFL and EMAT ILI of the DN250. Analysis of this combined with the results of the 2016 
ILI of Metro DN300 supported previous ILI inspections. However, the data obtained from 2018-19 inpsection enabled 
a recalibration of the growth rate modeling described above to support a revised excavation and integrity upgrade 
programme. 

The table below illustrates the ILIs completed in the current access arrangement period and planned for the 
remaining years of the current period and next access arrangement period. 

RBP System 
Sections 

ILI 
Frequency 

FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27 

DN250 
3 years   MFL 

& 
EMAT 

  1   1   

DN400 10 years    MFL        

DN400 Metro 
Looping 

10 years    MFL        

DN400 
Ellengrove 
Lateral 

10 years    MFL        

DN300 Metro 
5 years MFL 

& 
EMAT 

    MFL 
& 
EMAT 

    MFL & 
EMAT 

DN200 
Gibson 
Island Lateral 

10 years      MFL      

DN200 
Lytton Lateral 

10 years MFL          MFL 

Peat Lateral 10 years   MFL         

1. DN250 ILI not anticipated to be conducted prior to FY24 – refer section 3.4.2  
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3.4 Excavation and integrity upgrade programme 

3.4.1 Anomaly Assessment and Defect Repair Process 

Anomaly assessment and defect repair is a mandatory requirement of AS 2885.3. This requires APA to maintain the 
RBP’s safety and integrity and ability to withstand the internal pressure and other loads. 

Following the completion of an InLine Inspection, excavations are routinely undertaken to validate the data obtained 
from the ILI. These excavations verify the anomaly sizing accuracy and probability of the detection/identification if 
anomalies are within the statistical specifications of the ILI tool used. For older pipelines, it is common that the 
number of validation excavations required is less than the total number of anomalies identified by the ILI that require 
further investigation. These additional excavations are referred to as repair excavations and form the integrity 
upgrade programme.      

For corrosion features, repair requirements have been developed and prioritized based on anomaly assessment of 
the ILI data using ASME B31G, Modified B31G, and Effective Area calculation methodologies. 

A typical integrity upgrade excavation includes:   

 Excavating and exposing the pipeline at the location of the anomaly 
 Removing the pipeline coating from the pipeline exterior surface 
 Inspection and assessment of the anomaly and determination of a repair process 
 Repair of the anomaly and refurbishment of the pipeline coating 
 Reinstatement of the earth fill around the pipeline and soil surface  

3.4.2 Forecast Look-Ahead 

Future digup and repair requirements for pipelines are planned based on corrosion and crack growth analysis, which 
uses previous inspection data to determine growth rates and model the timeframe when each feature will require 
repair.  For the RBP, the age and condition of the DN250, DN300, DN200 & DN400 is such that those pipelines all 
require excavation and repair of anomalies as they grow and reach the limits of safe pressure containment.  The 
digup and repair requirements are more substantial than just the ILI validation excavations normally undertaken after 
ILI when there are fewer anomalies. 

APA is currently undertaking analysis of the future needs of the DN250 to achieve the lowest cost solution. This 
analysis is in progress, for the purposes of the plan it is assumed that the current forecast is that this section will 
reach the end of economic life in Financial Year 2024. Based on the past ILI results, APA will be required to continue 
the excavation of ILI anomalies on the RBP DN250 until Financial Year 2024.  

The following chart shows the outcomes of the pipeline integrity modelling showing the number of excavations and 
repairs that have been completed and forecast to be required in each financial year, based on corrosion growth 
modelling in accordance with AS 2885.3-2012 and the relevant referenced standards. 
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for the RBP, with reference to international standards including the CEPA guideline Stress Corrosion Cracking – 
Recommended Practices and the NACE International SCC Direct Assessment standard. 

Near-neutral pH SCC can include both axial and circumferential cracking.  Both types of cracks, to differing 
severities, have been found in RBP.  

As the name suggests a circumferential crack is one travelling around the pipe.  The RBP has an actual history of 
leaks resulting from circumferential cracks in the pipe body – 1983, 2011, 2014.  Whilst no leaks since 2014, APA 
identified (through our ILI and digup program) and fixed similar circumferential cracks as late as 2020. The exact 
nature of this failure was not fully understood until 2014 as it is an unusual failure mechanism, related to areas of 
high curvature and bending strain over a period of time which can now be detected by inertial mapping ILI.  Strain 
features were subsequently included in the RBP excavation and life extension programme. 

An axial crack travels along and depth-wise through the pipe.  Axial cracks provide the highest risk of rupture 
particularly if their length exceeds the critical defect length for the pipeline.  Both leaks and ruptures could occur 
anywhere in the pipeline as internal pressure provides the tensile force.  CEPA guidelines apply and this threat is 
considered in the SCC expert guide. 

In order to check for the axial cracking failure mechanism, crack detection ILI is now undertaken for all of RBP 
DN250 and DN300 sections in the SCC Management Plan.  The DN300 Metro line was inspected with an EMAT tool 
in 2016 and is planned for a further EMAT in 2021.  The DN250 was EMAT inspected through 2018 & 2019. The 
alternative ILI method is ultrasonic testing - while this is a proven technology for crack detection, is not feasible for 
gas pipelines without inserting a large liquid slug which is not practical in the RBP without major impacts to 
distribution network customers.   The EMAT ILI also has the capability to detect longitudinal seam weld anomalies, 
which are not uncommon in vintage Electric Resistance Welded line pipe. 

APA is undertaking SCC direct assessment at all digs on the susceptible RBP sections; this involves 100% coating 
removal and crack detection by magnetic particle inspection or eddy current array, which increases dig cost and 
duration compared to standard ILI verification digs.  The coating upgrade at digs include abrasive blasting of surface 
and liquid applied epoxy or tape wrap coating in accordance with APA’s current engineering standards. 

Where SCC is identified, ultrasonic inspection is carried out to estimate the crack depth and length and any sub-
surface continuation of cracking.  Fine and shallow cracking (typically less than 10% of wall thickness in depth) may 
be removed by buffing or grinding.  Fitness for service assessment is conducted on any remaining cracking.  Loss of 
containment cracks such as the three historic leaks, or severe cracking failing FFS assessment, is generally 
removed from the pipeline either by depressurisation, purging, cutout and pipe replacement, or by in-service hot 
tapping to remove the defect area, as determined by engineering assessment. 

3.6 Cathodic Protection Upgrade Programme 
An aging pipeline and ongoing coating deterioration requires significant investment in CP upgrades to continue to 
meet the requirements of AS 2832.1.  All CP systems on RBP are under heavy load due to the high current demand, 
particularly on the DN250 pipeline.  During the current Access Arrangement period the DN250 and DN400 RBP lines 
were electrically separated from each other with cross-bonds removed. This has successfully improved the CP 
performance on the DN400 pipeline, which was previously impacted by the high current demand on the DN250 
pipeline. 

Since 2021, the DN250 pipeline CP assessment criterion has been changed to the 100 mV depolarisation criterion 
of AS 2832.1 instead of the usual instant-off potential criterion.  This remains compliant with AS 2832.1 but has 
reduced the future CP current demand and upgrade requirements compared to previous projections. 

Continual upgrade of the remaining CP systems is required including an increase in current output capacity of 
systems (new CP units and anode beds, new land easements to locate anodes further from pipeline), and the 
installation of new CP systems to infill low protection areas between existing systems.  This is because the 
increased exposed steel surface area requires additional CP current.  Further, the increased current demand causes 
more rapid attenuation of protection potentials along the pipeline away from CP units.  CP upgrade requirements are 
set out in a RBP CP upgrade 5-year plan. 
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4.1.3 CP Upgrades 

 There has been an ongoing upward trend in costs due to increasing CP current demand (new systems, 
replacement anode beds, larger TR units) as discussed elsewhere in the business case 

 The CP Upgrade Programme has greatly exceeded previous forecasts with regard to the number of 
upgrade sites required to achieve compliance, the impact of the DN250 condition on the combined  DN400 
& DN250 CP systems and the difficulty in obtaining easements for anode beds. The adoption of the 
alternative CP criterion will help to mitigate these challenges and reduce future costs. 

4.2 Problem/Opportunity Statement 
This project is a proposed continuation of works to manage and improve the safety and integrity of the RBP buried 
pipelines.  The works address ongoing corrosion and deterioration of the buried pipelines associated with their age, 
construction methods, coating degradation and other time-dependent threats to the pipelines.   

If not addressed, this problem would affect all users of the pipeline as the outcomes would be pressure restrictions, 
loss of supply, shutdown of critical pipeline sections and eventual pipeline failure by leak or rupture, potentially with 
significant safety consequences.  The upgrades will also slow the rate of growth in pipeline deterioration.  This will 
be expected to reduce the number of urgent repairs required on the pipeline compared to what otherwise would 
have been the case. 

A successful solution will result in pipelines that are safe and fit for purpose and able to be operated in accordance 
with the relevant legislation and standards without endangering the public or APA employees. 

4.3 Timing of the Issue 
With any buried pipeline, the issues of pipeline integrity management commence as soon as the pipe is laid.  The 
proposed work is a continuation of the ongoing integrity management activities that have been in progress for 
decades. 

As described in the historical capex review above, work has been ongoing on this issue for some time.  It will 
continue for the life of the assets, or until the pipelines are decommissioned. 

Due to the age of the asset and more sophisticated assessment, the expenditure on integrity improvements has 
been increasing in recent years and are expected to continue at this new level for the duration of the access 
arrangement.  This is expected to reduce the need for significantly more expensive interventions in emergency 
situations in the future. 

4.4 Standards and Legislation 
The following standards and legislation apply to the integrity management of the RBP: 

 Queensland Petroleum & Gas (Production and Safety) Act 2004 and Regulation 2018 
 Australian Standard AS 2885.3  
 RBP Pipeline Licence #2 

The legislation and code requirements are for APA as the Licensee to maintain and operate the pipeline in 
accordance with AS 2885.3, which includes pipeline structural integrity management, corrosion protection and 
monitoring, and pipe wall integrity requirements in Section 6. 

Further to the AS 2885.3 requirements, the Queensland legislation designates the RBP as a ‘strategic pipeline’ and 
specifies mandatory ILI maximum intervals.   

5 Risk Assessment and Alignment to Asset Management Plan 

Risks associated with natural gas transmission pipeline integrity include significant safety hazards.  Potential 
outcomes if integrity management works are not carried out include leak (e.g. from corrosion) or rupture (e.g. from 
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more extreme level even in the absence of a demonstrated pipeline failure APA may still be directed to cease 
operation of the pipeline due to the unacceptable risk posed to the public. 

The reduction in pipeline integrity would lead to an increase in the indirect costs and risks of responding to failures, 
including: 

 More expensive and intrusive repairs e.g. cut out of failed pipeline section rather than recoating or strengthening 
in situ; and 

 Likely regulatory penalties, civil damages, reputational and customer losses, gas losses and risk of injury and 
death for the public and employees. 

6.2 Option 2 – Continue Integrity Management and Upgrade Program 
This option involves the continuation of the Integrity Management (IM) programme on the existing RBP assets as 
per the proposed actions set out in the Business Case sections above.  Details of the proposed integrity 
management and upgrade program are set out below. 

6.2.1 Inline Inspection 

APA would propose to continue the ILI program at intervals as required by the PIMP and set out in the ILI master 
schedule. 

Upcoming ILI within the AA period includes:  

 DN300 Metro MFL and EMAT FY27 (last done 2017 and planned for FY22 – 5 yr interval) 
 DN200 Lytton Lateral MFL – FY27 (last done 2017 - 10 year interval) 

The ILI inspection intervals are set by the PIMP and are in line with APA’s corporate ILI policies and Queensland 
legislation. 

Note that no further ILI is proposed on the DN250 pipeline due to its assumed suspension from FY24, as part of the 
value optimization the ILI and excavation requirements will be deferred. 

6.2.2 Excavation and Integrity Upgrades 

APA would continue the prioritised excavation, repair and recoating works as set out in the forecast in section 3.4.2.  
The dig program would continue to address dents (prioritised where dents are associated with metal loss, seam 
weld or girth weld), pipeline strain events, and metal loss indications. 

It is anticipated that by FY23, on the basis that the DN250 Supply Security project results in the make safe of the 
DN250, the Excavation and Integrity Upgrades will repair all currently known features and those features likely to be 
identified by Inline Inspections in FY22. From that time the program is expected to be able to complete both 
validation and repair excavations in the Financial Year following the ILI. Hence the next period of excavations will be 
in FY28. 

Furthermore, there is also work underway to develop a plan to assess and manage the integrity of our underground 
pipework within our compressor, metering and regulation facilities.  Typically this pipework is outside of the pipeline 
which can be inspected using the ILI methodology outlined above.  Whilst this plan is still to be firmed up, it is 
anticipated that between $300-$500k per year will be required to manage this risk.   

6.2.3 Cathodic Protection Upgrades 

This option includes continuation of the CP upgrade program, including CP systems, anode beds, TR units, as well 
as telemetry units to provide SCADA monitoring and land tenure works to obtain easements for new and existing 
anode beds where required. 
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6.5 Proposed Solution 

6.5.1 What is the Proposed Solution? 

Option 2 – Continue integrity upgrade programme to manage the safety and integrity of the existing assets, with 
further consideration of the DN250 requirement. 

6.5.2 Why are we proposing this solution? 

IM activities are a mandatory requirement of AS 2885 and QLD P&G Act so doing nothing in relation to integrity 
management would breach our legal obligations and appropriate standards.   

Option 2 is also the most efficient means of ensuring the ongoing safety and integrity of the pipeline.  Continuing to 
undertake this in a manner adopted prior to this program would result in higher long term costs as a result of 
inefficiently targeting the areas of need and not undertaking a sufficient rollout of new coating and upgraded CP 
resulting in a deterioration in the long term integrity of the RBP. 

The option of replacing the pipeline while also effective at achieving an outcome consistent with AS2885 it would 
cost more than 90 times the cost of the preferred option.   

Future pipeline replacement requirements will be assessed as part of ongoing integrity and risk management on the 
RBP. 

6.5.3 Consistency with the National Gas Rules 

6.5.3.1 Rule 79(2) 

The capex is consistent with rule 79(2) of the National Gas Rules as it is necessary in order to maintain and improve 
the safety of services (r79(2)(c)(i)) and it is necessary in order to maintain the integrity of services (r79(2)(c)(ii)).  The 
RBP is aging and is being affected by corrosion and dents.  As these corrosion and dents are precursors for pipeline 
failure it is necessary that they be identified and resolved.  Pipeline failure would result in sudden loss of pressure 
and an inability to continue to provide pipeline services until the issue has been resolved.  Further, a sudden pipeline 
failure is potentially fatal to anyone in the area of impact in addition to the health risks associated with a loss of 
containment of the natural gas.  Therefore, the expenditure is necessary to maintain the safety and integrity of 
pipeline services. 

6.5.3.2 Rule 79(1) 

Rule 79(1)(a) states: 

the capital expenditure must be such as would be incurred by a prudent service provider acting 
efficiently, in accordance with accepted good industry practice, to achieve the lowest sustainable cost 
of providing services 

This capital expenditure is consistent with rule 79 as it is:  

 Prudent – In the absence of this expenditure the RBP would reach a point where it could no 
longer continue to operate. As APA would be directed for safety reasons to cease to operate the 
pipeline. 

 Efficient – The option selected is the most cost effective long term option that meets the 
necessary operational requirements in order remain compliant with legal obligations and Australian 
standards.  The work was identified and considered under APA’s expenditure framework and was 
and will continue to be undertaken in accordance with APA’s procurement policies.   

 Consistent with accepted and good industry practice – Addressing the risks associated with 
the corrosion and metal loss is accepted as good industry practice.  In addition the reduction of risk 
to as low as reasonably practicable in a manner that balances cost and risk is consistent with 
Australian Standard AS2885.    
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 To achieve the lowest sustainable cost of delivering pipeline services – The sustainable delivery 
of services includes reducing risks to as low as reasonably practicable and maintaining reliability of 
supply. 

6.5.4 Forecast Cost Breakdown 

The below table provides a summary of the integrity management capex project cost forecasts as set out in the 
asset management plan. 

Project / Programme FY23 FY24 FY25 FY26 FY27 

Inline Inspection of Pipelines 
  $            -   $            -     $            -   $            -   

 
$1,400,4118 

Coating Refurbishment and Life 
Extension $2,958,755 $            -     $            -   $            -   $            -   

CP Upgrade Programme $ 4,014,996  $ 1,341,838 $ 1,123,069 $ 1,016,685 $ 1,247,004 

Total Forecast Capex $6,973,751 $1,341,838 $1,123,069 $1,016,685 $2,647,415  

 

Proposed costs (rates and volumes) are based on the following. 

ILI – amounts are based on vendor quoted costs, typically standard rates for inspection type x length of pipeline / no. 
of sections).  These are competitively tendered, and currently APA has a preferred ILI vendor selected by a 
competitive tender process. APA utilize panel tender for ILI services panel and as such cost rates are likely to be 
similar for the next period.  Some services such as EMAT pigging are not available from all vendors, in which case 
the pricing is negotiated and agreed with the available vendor/s. 

A breakdown of the forecast ILI costs is provided below. 

Project / Programme FY23 FY24 FY25 FY26 FY27 

DN300 Metro MFL and EMAT       $ 1,157,365 

DN200 Lytton Lateral MFL     $243,047 

ILI Total     $1,400,4118 

 

Coating refurbishment and life extension – Number of excavations required each year has been developed from 
APA’s integrity modelling based on ILI data, considering site verification of ILI results, tool tolerance, and corrosion 
growth rates.  The cost per excavation has been calculated from the work programme actual costs, taking into 
account the variation in complexity and cost between metropolitan and rural work sites.  The programme is managed 
prudently in accordance with APA’s Infrastructure Development major project framework.  Contractors and materials 
are sourced by competitive processes in accordance with APA procurement policy including a formal tender process 
for the pipeline excavation and coating upgrade works. 

CP Upgrades and Easements – The forecast expenditure over the years until FY23 is anticipated to remain 
significant, until such time as the DN250 is stabilized to the alternate compliance criteria. From this time, system 
installation will be reduced to the DN400, DN300 and DN200 CP systems, the rate of which will be reduced from 
previous years on the DN250 

All cost estimates are based on recent or current similar programme costs. 
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7 Glossary 

Cathodic Protection A technique used to control the corrosion of a metal surface. In its application in a pipeline 
system, an electrical current is applied to the pipeline to maintain the pipeline at an electrical 
potential that minimises the rate of corrosion. 

Dig A common term used in reference to the excavation, inspection and if necessary, repair of an 
anomaly identified with the pipe wall and or pipeline coating. 

InLine Inspection 
(ILI) 

A method of inspection whereby a device is inserted into the pipeline and is propelled along 
the pipeline by the flow of gas within the pipeline. As the device travels through the pipeline it 
gathers information as to the condition of the pipe wall and geometric detail. 

Pig A common term used to collectively for the different type of devices inserted into a pipeline 
during an InLine Inspection process. Devices can be non-intelligent, such a cleaning device, 
or intelligent which are used to gather information as to the condition of the pipe wall and 
geometric detail. 

Pigging A common term used in reference to InLine Inspection 
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Appendix A – Source documents  
320-PL-AM-0183 APA Queensland Pipeline Integrity Management Plan 

DRAFT - Roma to Brisbane Pipeline Asset-Specific PIMP Addendum 

360-POL-L-0005 Technical Policy – In-Line Inspection – Transmission Pressure Pipelines 

320-PL-AM-0031 Roma Brisbane Pipeline - Stress Corrosion Cracking Management Plan 

320-GD-AM-0003 Expert Guide - Stress Corrosion Cracking Management 

RBP.2373-PL-CP-0002– Plan to 2030 - Cathodic Protection - Roma Brisbane Pipeline  

 





 

The risk assessment indicates that there is a low risk.  It is though an unacceptable 
situation the risk of which that can be proactively managed out.   

The RBP is a major national pipeline and good practice requires site power to be 
appropriately maintained to enable the pipeline equipment to operate in accordance 
with its design basis and AS2885. 

The replacement of the battery chargers has a moderate alignment to the Asset 
Management Plan as it is an aggregated equipment obsolesce program, as such it 
rated 3 for Asset Management Plan Alignment as referenced in Appendix C of the 
Roma to Brisbane System Lifecycle Management Plan FY23 – FY27. 

Evaluation of alternatives 

Replacement equipment is the only logical option where the units are obsolete and in 
poor condition, or fail.  This is increase important with the criticality of the stations. 

Delivery Concept 

The battery chargers would be purchases against standard APA specification and 
installed by APA resources. 

Estimate and Timeframe 

For the purpose of this AA submission it is anticipated 3 sites, detailed below, would be 
required to support the battery charger replacements. 

Recommendation 

The recommendation is to provide funding for the upgrade of battery charger at 3 
locations. 

Budget 

 FY23 FY24 FY25 FY26 FY27 

Gatton $83,156     

Oakey $83,156     

Kogan $83,156     
 
Justification 

This capital expenditure is justified under Rule 79(2)(c)(ii) as the work is necessary to 
maintain the integrity of service. 





 

 

Installation of a second battery charger and UPS to support the existing location of 
communications equipment would incur additional capital expenditure and increase 
maintenance costs to assure the integrity of the equipment.  

Relocation is warranted to eliminate the need for the second charger and batteries as 
above. 

Delivery Concept 

Relocation of the communications equipment is not a complex process and will be 
carried out as part of the annual SIB programs.  It is likely that APA staff will complete the 
work. 

Estimate and Timeframe 

The cost is detailed below and are anticipated to be completed in FY23. 

Recommendation 

The recommendation is to relocate the current communications equipment to one area 
with the power supply provisioned with appropriate integrity. 

Budget 

 FY23 FY4 FY25 FY26 FY7 
Communications 
Relocation 

$55,685     

 
Justification 

This capital expenditure is justified under Rule 79(2)(c)(ii) as the work is necessary to 
maintain the integrity of service. 





 

The risk assessment indicates that there is a moderate risk.  It is an unacceptable 
situation, the risk of which that can be proactively managed out.  The cost of waiting 
until failure or obsolescence, then reactively upgrading the sites under emergency 
conditions, would be higher than the cost of poractively conducting the works in a 
planned manner. 

The RBP is a major national pipeline and good practice requires the SCADA system to be 
appropriately maintained to enable the pipeline equipment to operate in accordance 
with its design basis and AS2885. 

The lifecycle management of SCADA hardware is inherently aligned to the Asset 
Management Plan as it is part of an endorsed improvement program, as such it rated 4 
for Asset Management Plan Alignment as referenced in Appendix C of the Roma to 
Brisbane System Lifecycle Management Plan FY23 – FY27. 

Evaluation of alternatives 

Replacement equipment is the only logical option where the system elements are 
obsolete.  This is of increased important with the criticality of the stations. 

Delivery Concept 

The site upgrade plan has been developed across all APA assets. Design and 
procurement of various elements will be against standard APA specification and 
installed by APA resources using specialist contractors as required. 

Estimate and Timeframe 

APA has developed a multi-year plan that has commenced in the current Access 
Arrangement period and will conclude in the next period as detailed below. The multi-
year plan supports prioritisation of elements that have imminent obsolescence and 
considers the criticality of sites. 

Recommendation 

The recommendation is to proactively replace equipment prior to becoming obsolete or 
failing. 

Budget 

Site Types FY23 FY24 FY25 FY26 FY27 

Cathodic Protection Sites $132,499     

Meter Stations $409,484     

Compressor, Main Line 
Valve and Scrapper Sites 

$212,573     

Total $754,556     
 
Justification 

This capital expenditure is justified under Rule 79(2)(c)(ii) as the work is necessary to 
maintain the integrity of service. 





 

AS2885 requires APA to manage external interference and control activities near the 
pipeline. 

The management of risk to the pipeline associated with the Warrego the highway 
upgrade works is inherently aligned to the Asset Management Plan in order to maintain 
the safe and secure supply to customers, as such it rated 4 for Asset Management Plan 
Alignment as referenced in Appendix C of the Roma to Brisbane System Lifecycle 
Management Plan FY23 – FY27. 

Evaluation of alternatives 

APA is currently working with DTMR to understand the design of the highway upgrade 
and its impacts on the pipeline. This is a collaborative process whereby the design of the 
road upgrade and pipeline protection cannot be conducted in isolation. From the 
preliminary designs shared with APA, it is apparent only the DN250 will be impacted. 
There are several alternatives that may be feasible to mitigate the threat to the DN250 
pipeline integrity. One of the factors that influence the selection of a preferred option is 
the future use of the DN250 combined with the timing of the highway upgrade. The 
following options are considered:    

1. Do nothing; In this option APA would accept the and take the risk of impact such 
as ovality and coating damage resultant from loading or worst case a pipe strike. 
This option is not considered acceptable to APA.  

2. Increased protection for the pipeline in the existing alignment, such as load 
bearing slabbing, additional depth of cover and coating renewal. This option will 
impact the design and works plan for DTMR. Based on APA’s interpretation of the 
Queensland Petroleum and Gas (Production and Safety) Act with respect to the 
determination of how asset owner costs are borne, this is likely less expensive to 
APA than option 3. 

3. Relocation of the pipeline to a revised alignment; this works would probably be 
done prior to the DTMR works and would reduce the interaction and impact on 
the DTMR design and works plan; but at an increased cost APA.  

4. Abandonment / removal of the pipeline in the road alignment; this option would 
become feasible of the pipeline is suspended prior to the DTMR works. 
Depending on DTMR design APA could either cut and cap each side of the road 
and slurry fill the under-road section. Alternately if the DTMR design clashes levels 
with the abandoned pipeline, it would be cut and capped each side of the road 
and leave the abandoned section to be removed as part of the DTMR works. 

For the purposes of this business case it is assumed that the DN250 will reach the end of 
economic life in Financial Year 2024. Based on information available to APA at the time 
of writing this business case, it appears unlikely that the highway upgrade works will 
commence before this time. 

 

Delivery Concept 

The works required to mitigate the threat to the pipeline can be completed by APA 
resources using specialist contractors as required. 

Estimate and Timeframe 



 

As discussed above, it is anticipated that there works may be undertaken in FY23 with 
costs to as descried below. 

Recommendation 

The recommendation is to select option 4 as the most cost-effective option to be 
pursued based on the information known at this time. 

Budget 

Site Types FY23 FY24 FY25 FY26 FY27 

Pipeline Protection   $332,752    
 
Justification 

This capital expenditure is justified under Rule 79(2)(c)(i) as it is required to maintain and 
improve the safety of services and also Rule 79(2)(c)(ii) as the work is necessary to 
maintain the integrity of service.  
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decision in 2020 to temporarily suspend the operation of the DN250 from Wallumbilla to Kogan and modified the 
operational configuration to supply its customers currently served by the DN250. 

5.1.1 Cost/Benefit Analysis 

This option would result in an accelerated deterioration of the DN250 pipeline. It would fail to provide the basic 
integrity requirements of the RBP and would reflect a failure of APA’s systems.  The safety management study 
would identify a significantly increased risk level which would include risks ranked as High under the AS 2885 
framework. 

This would result in APA breaching its obligations under AS 2885 and the P&G Act.  Pipeline CP would rapidly 
deteriorate, and the likely outcome would be pipeline failure/s, potentially with catastrophic consequences.  At the 
more extreme level even in the absence of a demonstrated pipeline failure APA may still be directed to cease 
operation of the pipeline due to the unacceptable risk posed to the public. 

APA would be exposed to likely regulatory penalties, civil damages, reputational and customer losses, gas losses 
and risk of injury and death for the public and employees. 

5.2 Option 2 – Bellbird Park Back Feed 
Option two is the retention of the current operational configuration that APA implemented on the suspension of the 
Wallumbilla to Kogan section to continue to supply its customers currently served by the DN250. This configuration 
incurs additional risk reduction requirements including modifications to enable inline inspection, pipeline slabbing and 
relocation of pressure control equipment to enable APA to meet its obligations under AS 2885.   

This option would also require the pipeline to be inspected by ILI in the “reverse” direction from the conventional gas 
flow from the pipelines original design, this would result in approximately 4.5TJ per section per ILI run of natural gas 
having to be vented to atmosphere at Dalby to achieve suitable flowrates, an adverse impact on the environment via 
greenhouse gas emissions and an additional cost.  

Furthermore, the RBP system pressures would not be adequate to support EMAT ILI which is used to detect Stress 
Corrosion Cracking. This defect has been found to occur on the DN250 and failure to inspect for it would lead to an 
increased potential for pipeline failure. It should also be noted that this pipe has never been inspected by ILI in the 
reverse direction, and as such there would be a level of risk that is difficult to quantify in doing this for the first time. 

APA would continue its integrity management activities on the DN250 pipeline in the Kogan to Bellbird Park section. 
The section from Wallumbilla to Kogan would remain temporarily suspended for the next submission period.  

5.2.1 Cost/Benefit Analysis 

This option has comparatively low upfront and full lifecycle costs. However, the integrity issues of the remaining 
operational section between Kogan and Bellbird Park remain a significant lifecycle cost and this is a source of potential 
increased spend exceeding the plan, which may result in overspend beyond what has been costed based on current 
condition. 

The environmental impact of venting of large volumes of natural gas to atmosphere as required for ILI is also not 
consistent with APA approach to delivery of responsible energy. 

Given the known potential for SCC being present of the DN250, the inability to inspect for SCC is a major deficiency 
of this option. 

5.3 Option 3 – Cross Connect the DN400 to the DN250 at Kogan  
This option involved the design and installation of a cross connection between the DN400 and DN250 at Kogan 
Compressor Station to flow gas and regulate the pressure into the DN250. The DN250 customers would continue to 
be suppled via the existing connections downstream of Kogan.   
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ILI activities would be able to be resumed in the conventional “forward” direction mitigating the need to vent natural 
gas. However, further risk reduction requirements including increased direct assessment of the pipeline and increased 
patrols would be required to increase the operating pressure required at times of ILI to support EMAT ILI for SCC 
detection. 

APA would continue its integrity management activities on the DN250 pipeline in the Kogan to Bellbird Park section. 
The section from Wallumbilla to Kogan would remain temporarily suspended for the next submission period.  

5.3.1 Cost/Benefit Analysis 

This option has comparatively moderate upfront and high full lifecycle costs required to achieve the pressures required 
for EMAT ILI. The integrity issues of the remaining operational section between Kogan and Bellbird Park remain a 
source of potential increased spend exceeding the plan, which may result in overspend beyond what has been costed 
based on current condition. 

The environmental impact of venting of large volumes of natural gas to atmosphere as required for ILI in the reverse 
direction is mitigated. However, the ongoing costs are increased to support higher operating pressures during EMAT 
ILI. 

5.4 Option 4 – Permanent Suspension of the DN250 from Wallumbilla to Bellbird Park 
This option would see all customers currently supplied by the DN250 relocated to the DN400. 

The purpose of this option is to avoid major pipeline integrity costs on the DN250, while still meeting customer and 
contractual supply requirements. 

Under this option, additional risk reduction requirements of pipeline slabbing are required to be undertaken to ensure 
the RBP system has sufficient capacity to meet forecast contractual requirements. The DN300 Pig launcher is required 
to be moved to Ellengrove to allow ILI of DN300 Metro section. 

The integrity management program for the RBP system is revised such that the excavation and repair of currently 
known defects on the DN250 is required to be continued until such time as the DN250 is made safe, currently assumed 
to be by the end of FY24 based on current forecasts. From this time, it is expected that the excavation program on the 
still in service RBP system section will consist of validation and some repair excavations, all of which would be able 
to be completed within the year following the completion of an ILI. An alternate CP compliance criterion is adopted to 
ensure efficient expenditure on the CP system resulting in the CP upgrade program being significantly reduced. 

5.4.1 Cost/Benefit Analysis 

The primary benefit of this option is that the escalating costs required to address the ongoing degradation of the DN250 
pipeline integrity are removed. This is primarily driven by the reduced ILI, digup and CP system upgrade costs. The 
risk of further costs exceeding the plan, which may result in overspend beyond what has been costed based on current 
condition is also eliminated. 

This option has comparatively high upfront costs. However, the full lifecycle costs are much lower due to the significant 
reduction of the integrity management program, refer Business Case A-1 for further details. 

The risk for this option is that should the DN250 be required to be reinstated in future; significant costs well above 
those otherwise incurred in keeping the DN250 in ongoing service may be required and may be prohibitive to this 
remaining a credible future option. However, APA have no forecast that indicates the requirement for the additional 
capacity of the DN250 beyond the system capacity available by selecting this option. 

5.5 Option 5 – Reinstatement of the DN250 from Wallumbilla to Bellbird Park 
This option involves a reinstatement and recommissioning of the entire DN250 pipeline between Wallumbilla and 
Bellbird, up to a pressure sufficient to flow into the Metro pipeline for pigging purposes, including the compressor 
stations as required, and the currently temporarily suspended sections of pipeline. 




















