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NGR 79(1) 

The proposed solution is prudent, efficient, consistent with accepted and good industry practice and 
will achieve the lowest sustainable cost of delivering pipeline services: 

 Prudent – The expenditure is necessary in order to ensure that the ongoing integrity of the TP 
pipelines is maintained and to reduce the risk of major gas escapes that could impact public 

safety and reliability of supply, and is of a nature that a prudent service provider would incur. 

 Efficient – The excavation and remediation work is the only practical and effective option. It is 

also the most cost effective option. Engineering assessments and design will be carried out by 
internal staff and field work will be carried out by external contractors based on competitively 
tendered rates. The expenditure is therefore of a nature that a prudent service provider acting 

efficiently would incur. 

 Consistent with accepted and good industry practice – The ongoing effective 
management of the integrity of the TP pipelines is consistent with Australian Standard AS2885.3 

Pipelines - Gas and Liquid Petroleum, Part 3: Pipeline Integrity Management. Reducing the risks 
posed by the corrosion of these pipelines to as low as reasonably practicable and in a manner 
that balances costs and risks is also consistent with this standard. 

 To achieve the lowest sustainable cost of delivering pipeline services – The excavation 
and remediation works are necessary to maintain the long term integrity of the TP pipelines. 

Failure to do so would result in additional expenditure (reactive response to a major gas escape 
and bringing forward replacement) and shorten the life of the pipelines. The project is therefore 
consistent with the objective of achieving the lowest sustainable cost of delivering services. 

NGR 79(2) 

The proposed capex is justifiable under NGR 79(2)(c)(i) and 79(2)(c)(ii), as it is necessary to 

maintain the safety and integrity of services. Allowing TP pipelines to continue to corrode to the 
extent performance is compromised will lead to network integrity issues, disruption to customer 
supply and potential uncontrolled release of gas. Though Option 3 ultimately achieves the same 

level of operational risk reduction as Option 2, it does this over a longer time period and at no lesser 
cost. We therefore consider Option 2 better meets the requirements of NGR 79(2). 

As outlined in the business case, current practice has proven successful in uncovering coating 
defects and corrosion and remediation of these issues will allow us to maintain a level of service 
consistent with customer and stakeholder expectations.  

NGR 74 

The forecast costs are based on the latest market rate testing and project options consider asset 

management requirements as per the Strategic Asset Management Plan. The estimate has therefore 
been arrived at on a reasonable basis and represents the best estimate possible in the 
circumstances. 
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Appendix A – Asset maps 

SA metropolitan TP pipeline network 

 





































Attachment 8.8 – Capex Business Cases 

Australian Gas Networks SA Final Plan July 2020 |  33 

 Efficient – Replacement of these valves is the only practical and cost-effective option. Costs 

have been based on recent similar valve replacement projects. Where contractors are engaged, 
this will be based on a competitive tender process. The expenditure is therefore consistent with 
what a prudent service provider acting efficiently would incur. 

 Consistent with accepted and good industry practice – Maintaining critical isolation valves 
for emergency control is consistent with Australian Standard AS 2885.3 Pipelines - Gas and 

Liquid Petroleum, Part 3: Pipeline Integrity Management and AS/NZS 4645 distribution. 
Reducing the risks posed by inoperable valves in a manner that balances costs and risks is also 
consistent with these standards. We therefore consider the proposed capital expenditure is in 

accordance with accepted good industry practice. 

 To achieve the lowest sustainable cost of delivering pipeline services – The valve 
replacement works are necessary to maintain the long term integrity of the pipelines. Failure to 

do so could result in additional expenditure (reactive response to a safety critical valve failure). 
The project is therefore consistent with the objective of achieving the lowest sustainable cost of 
delivering services.  

NGR 79(2) 

The proposed capex is justifiable under 79(2)(c)(ii), as it is necessary to maintain the integrity of 

services. Allowing the number of inoperable and leaking valves to continue to grow will lead to an 
increasing number of customers at risk of supply in an emergency isolation situation. 

NGR 74 

The forecast costs are based on the latest market rate testing and project options consider asset 
management requirements as per the Strategic Asset Management Plan. The estimate has therefore 

been arrived at on a reasonable basis and represents the best estimate possible in the 
circumstances. 
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are not expecting significant growth in, given the bounding of the area, and therefore restricted 
development opportunities (see Appendix A).  

1.4 Risk assessment 

Risk management is a constant cycle of identification, 
analysis, treatment, monitoring, reporting and then back to 
identification (as illustrated in Figure 1.1). When considering 

risk and determining the appropriate mitigation activities, we 
seek to balance the risk outcome with our delivery capabilities 
and cost implications. Consistent with stakeholder 

expectations, safety and reliability of supply are our highest 
priorities. 

Our risk assessment approach focuses on understanding the 
potential severity of failure events associated with each asset 

and the likelihood that the event will occur. Based on these 
two key inputs, the risk assessment and derived risk rating 
then guides the actions required to reduce or manage the risk 
to an acceptable level. 

Our risk management framework is based on:  

 AS/NZS ISO 31000 Risk Management – Principles and Guidelines; 

 AS 2885 Pipelines-Gas and Liquid Petroleum; and  

 AS/NZS 4645 Gas Distribution Network Management.  

The Gas Act 1997 and Gas Regulations 2012, through their incorporation of AS/NZS 4645 and the 
Work Health and Safety Act 2012, place a regulatory obligation and requirement on us to reduce 

risks rated high or extreme to low or negligible as soon as possible (immediately if extreme). If it is 
not possible to reduce the risk to low or negligible, then we must reduce the risk to as low as 
reasonably practicable (ALARP). 

When assessing risk for the purpose of investment decisions, rather than analysing all conceivable 

risks associated with an asset, we look at a credible, primary risk event to test the level of investment 
required. Where that credible risk event has an overall risk rating of moderate or higher, we will 
undertake investment to reduce the risk. 

Seven consequence categories are considered for each type of risk: 

1 Health & safety – injuries or illness of a temporary or permanent nature, or death, to 
employees and contractors or members of the public 

2 Environment (including heritage) – impact on the surroundings in which the asset operates, 
including natural, built and Aboriginal cultural heritage, soil, water, vegetation, fauna, air and 
their interrelationships 

3 Operational capability – disruption in the daily operations and/or the provision of 
services/supply, impacting customers 

4 People – impact on engagement, capability or size of our workforce 

5 Compliance – the impact from non-compliance with operating licences, legal, regulatory, 
contractual obligations, debt financing covenants or reporting / disclosure requirements 

Figure 1.1: Risk management principles 
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 Efficient – The replacement of the M53 offtake with a new PE HP distribution trunk main aligns 

with good industry practice and is the most cost effective option. Engineering assessments and 
design will be carried out by internal staff and field work will be carried out by external 
contractors based on competitively tendered rates. The expenditure is therefore of a nature that 

a prudent service provider acting efficiently would incur. 

 Consistent with accepted and good industry practice – The ongoing effective 

management of the integrity of the TP pipelines is consistent with Australian Standard AS2885.3 
Pipelines - Gas and Liquid Petroleum, Part 3: Pipeline Integrity Management. Reducing the risks 
posed by the corrosion of these pipelines to as low as reasonably practicable and in a manner 

that balances costs and risks is also consistent with this standard. 

 To achieve the lowest sustainable cost of delivering pipeline services – The excavation 
and remediation works are necessary to maintain the long term integrity of the TP pipelines. 

Failure to do so would result in additional expenditure (reactive response to a major gas escape 
and bringing forward replacement) and shorten the life of the pipelines. The project is therefore 
consistent with the objective of achieving the lowest sustainable cost of delivering services. 

NGR 79(2) 

The proposed capex is justifiable under NGR 79(2)(c)(i) and 79(2)(c)(ii), as it is necessary to 

maintain the safety and integrity of services. Allowing HP pipelines to continue to corrode to the 
extent performance is compromised will lead to network integrity issues, disruption to customer 
supply and potential uncontrolled release of gas. 

NGR 74 

The forecast costs are based on the latest market rate testing and project options consider asset 

management requirements as per the Strategic Asset Management Plan. The estimate has therefore 
been arrived at on a reasonable basis and represents the best estimate possible in the 
circumstances. 

  



























Attachment 8.8 – Capex Business Cases 

Australian Gas Networks SA Final Plan July 2020 |  67 

to pose problems19, as they can disbond from the pipeline surface. Disbonded HSS impact the 
effectiveness of the CP system, as it prevents the electrical current reaching the steel surface.  

Coatings and CP are the primary forms of preventing pipeline corrosion. It is therefore important to 
be able to continually measure and monitor the effectiveness of these systems and have sufficient 
information to be able to demonstrate the structural integrity of the steel pipelines. 

Demonstrating structural integrity is a requirement of Australian Standard AS2885.3-2012 (clause 

6.5). There are two principal methods currently used by natural gas network owners/operators to 
monitor (and ultimately demonstrate) the structural integrity of a pipeline: 

1 Measure the pipeline coating for faults with a Direct Current Voltage Gradient (DCVG) survey 
and conduct direct examination (dig ups) at faults to inspect for pipeline steel deterioration; and 

2 Measure the thickness and condition of the pipeline steel by in-line inspection (ILI) and verify 
the results by direct examination. 

Both these methods are accepted industry practice and are used by gas distribution network 

businesses to maintain the structural integrity of TP pipelines in a prudent and efficient manner. 
These two pipeline integrity management methods are discussed further in the following sections. 

1.3.1 DCVG 

A DCVG survey is used to measure the condition of pipeline coatings. DCVG involves taking surface 
measurements of the amount of electrical current that is escaping through coating faults into the 

surrounding soil. The coating fault ‘indications’ are denoted by an IR reading. The IR reading 
provides an indication of the size of the coating fault. Depending on the size of the IR reading, the 
location of the pipeline, CP performance, and previous dig up history, the section of pipeline where 
the coating defect has been identified will be excavated and directly examined. 

There is generally little correlation between the size of coating faults and defects in the steel pipeline 
wall (a large coating default does not necessarily mean there will be substantial corrosion at that 
location). However, because an uncoated section of pipeline is more likely to develop corrosion over 
time, DCVG is a useful lead indicator of pipeline integrity. 

Though DCVG remains an important and well-accepted pipeline integrity management practice, 
there are limitations to its effectiveness. The accuracy of DCVG readings can be impacted by soil 
conditions and other ground infrastructure in proximity to the pipeline. Disbonded HSS can also 

shield CP, which leads to a lower probability that faults along that pipeline will be detected. Some 
TP pipeline sections cannot be directly examined by excavation simply because they are inaccessible 
(e.g. sections of pipeline that pass under rivers and rail crossings, or in some sections of road 
reserve). 

DCVG and dig ups only provide an indication of the pipeline coating condition at a sample of locations 
where the pipeline steel condition has been assessed. Results must be extrapolated for the 
remaining sections of the pipeline. 

1.3.2 ILI 

ILI involves inserting an intelligent pigging tool into the pipeline, which takes measurements of the 

pipeline steel condition as it is propelled20 through the pipeline. ILI has a high probability of 

                                            

19  Note TP pipelines M53 and M21 recently had to be replaced due to an integrity failure. The failure was caused by excessive corrosion 
and pinholes beneath heat shrink sleeves. 

20  The pig is propelled through the pipeline by the pressure of the natural gas flow. 
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detecting steel defects as it measures an entire continuous length of pipeline (rather than relying 
on extrapolation of spot results). ILI also has a high degree of accuracy. 

ILI provides detailed information on the structural integrity of pipelines. It identifies the precise 
location of corrosion or defects that could lead to corrosion. Most significantly, ILI allows inspection 
of sections of pipelines that cannot be accessed by DCVG and dig ups. 

ILI requires the TP pipeline to be of sufficient diameter, configuration and bend radius to allow the 

‘pig’ to pass through it without getting stuck. Older pipelines often have inconsistent diameters or 
tight bends, as they were constructed before ILI was a consideration. Many older pipelines therefore 
require modification (including installation of a pig launcher and a pig catcher) before ILI can be 
conducted. 

1.3.3 Benefits of ILI 

The benefit of the data provided by ILI is that it allows the asset owner/operator to make informed 
decisions about ongoing pipeline management, including whether it is safe to extend (or continue 
to extend) use of the pipeline beyond its technical design life. The SA network of TP pipelines has 
a technical design life of around 40 years. Where pipelines exceed their design life, they are subject 

to a ‘remaining life review’, which is an assessment of the safety and suitability of the pipeline for 
continued use.21  

The actual condition of a pipeline does not always correlate to its age – a 40-year old pipeline may 
well have suffered less corrosion than a 20-year old pipeline. However, if a TP steel pipeline has 

been in situ for longer than its design life, and the entire length of the pipeline cannot be inspected 
(because ILI is not available), serious consideration must be given to replacing the pipeline as the 
potential for significant corrosion will be high. 

The cost of replacing metropolitan TP pipelines can run into hundreds of millions of dollars, and can 

cause significant disruption to a large number of customers. 22  A prudent asset manager will 
therefore seek to repair and extend the life of a TP pipeline where practicable and safe to do so. 
However, due to the risk associated with a high pressure pipeline located in a heavily populated 

area, its technical design life should ideally only be extended if the structural integrity of the pipeline 
can be demonstrated and there is sufficient confidence that the risk of integrity failure is tolerable. 
Without ILI, the asset manager must rely on assumptions and an extrapolated view of pipeline 
condition. 

ILI provides a full picture of asset condition. It therefore allows the asset manager to safely extend 
the life of the asset where the inspection shows the pipeline to be in good or serviceable condition. 
AS 2885 requires ILI be considered for steel TP pipelines. Typically, ILI is undertaken at ten-yearly 

intervals or more frequently unless engineering assessment determines a lesser frequency is 
appropriate.  

The data provided by ILI also allows more efficient ongoing management of the pipeline. Being able 
to pinpoint the location of defects means dig ups, repairs and replacements can be targeted and 

scheduled in an economically efficient manner. It also means the environmental conditions and 
contributing factors to corrosion/defects at those locations can be analysed, and lessons learnt can 
be applied to other pipelines with similar characteristics. 

                                            

21  Pipelines M101 and M42 were last reviewed in 2019, and M12, M42, M55 and M84 in 2018. 

22  For example, the estimated cost of replacing just the ~75 km of TP pipeline currently identified for ILI modification in the SA networks 
is $204 million. There is a total of 200km of metropolitan TP pipelines, which supply gas to around 450,000 consumers. 
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 Option 4 – Conduct physical FEED study and then modify the four highest priority TP pipelines 

in order to achieve the greatest risk reduction quickly. This includes: 

○ conducting potholing and using ground penetrating radar to determine scope of required 
modifications on TP pipelines M12, M42, M84 and M101;  

○ modifying TP pipelines M12, M42, M84 and M101 for compatibility with ILI; and  

○ conducting an ILI run on the M12, M42, M84 and M101 pipelines. 

These options are discussed in the following sections. 

1.5.1 Option 1 – Maintain status quo. Continue with current practice of 
DCVG and dig ups only 

Under this option, we would continue to undertake DCVG and direct excavation examinations on all 
TP pipelines as per current practice. We would not conduct any FEED work or investigation into ILI, 
and the risk associated with undetected corrosion would be managed using current controls only. 

All repairs and/or replacement would be conducted reactively as leaks occur or as dig ups reveal 
significant corrosion has occurred. 

1.5.1.1 Cost assessment 

There would be no additional upfront capital costs associated with this option. The forecast DCVG 
and dig ups program over the next five years would be similar to historical levels. However, there 
would likely be some increase in costs over the longer term with the frequency of dig ups increasing 
as the age of the pipelines increase and they near the end of their design lives. 

If only the current risk controls are maintained, the condition of the pipelines can only be assessed 
indirectly by extrapolating the results of DCVG surveys and dig ups across the length of each pipeline. 
For longer metropolitan pipelines, which typically pass through sensitive areas and have many 
sections that cannot be accessed via dig ups, the integrity of the entire pipeline will remain unknown. 

When the integrity of the entire pipeline cannot be demonstrated, the TP pipeline (or at least 
significant sections of it) will likely be replaced at the end of its technical design life. As an estimate, 
the cost of replacing the M12, M42, M84 and M101 pipelines would be approximately $204 million. 

In addition to the end of life replacement costs, allowing undetected corrosion to persist on ageing 

pipes increases the likelihood of leaks. This in turn can result in costly emergency repairs. For 
example, a hot tap and bypass in an emergency response to a gas escape can cost approximately 
$200,000. 

The cost of turning gas on and off to effect emergency repairs also costs between $50 to $100 per 

customer. Approximately 195,000 customers are supplied by the M12, M42, M84 and M101 TP 
pipelines. 

1.5.1.2 Risk assessment 

If we maintain the status quo, the current risk controls will continue. These controls are: 

 additional pipe wall thickness when built (many pipelines are designed with a wall thickness 
greater than the minimum required to comply with AS2885); 

 DCVG surveys; 
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customers and pass through several sensitive areas. While pipeline M84 is relatively short, it is 

connected to M12, has common diameters, and can be pigged in the same ILI run. It therefore 
makes technical and economic sense to modify these two pipelines at the same time. 

We would then undertake the work to modify pipelines M12 and M84, and conduct an ILI run on 
each pipeline. Pipelines M42 and M101 would be scheduled for modification after 2025/26 (most 
likely within the following AA period). 

Option 2 is designed to limit the price impact of commencing ILI modification within the next AA 
period, while enabling a reasonable level of risk reduction over the next five years. Most significantly, 
under Option 2 we will undertake an ILI modification project that will provide valuable information 
and insight on the costs and challenges associated with making the rest of our TP pipelines piggable. 

The M12 pipeline is 20.7 km long, passes through seven sensitive areas, and has a combination of 

HSS and CTE coatings. It is 50 years old and supplies around 85,000 customers. We have selected 
M12 as the first pipeline to be modified because recent excavations have shown deterioration and 
long sections of the pipeline cannot be accessed by current corrosion detection practices (DCVG 
and dig ups). Of the three pipelines identified for treatment, it also supplies the most customers. 

Modifying M12 is also a relatively complex project, which will provide valuable information for the 
remainder of the ILI modification program. By modifying M12 we expect to be able to establish a 
suite of unit rates that will be applicable to future ILI projects. We will also benefit from the practical 

experience and challenges that arise during the project. The data and lessons we learn from this 
initial indicative project will allow us to deliver future modification projects more efficiently than we 
would otherwise be able to. 

In addition, the complexity of M12 will provide valuable insight on the cost of conducting an ILI run. 

The M12 pipeline is connected to two gate stations and has a T-junction. This means pigging is 
slightly more challenging than for some other pipelines, as it would have to be pigged from two 
points. 

With regard to the FEED studies, the similar characteristics of the M12, M42 and M101 pipelines will 

enable some engineering activities to be conducted as a package of work. For example, ground 
sweeping and potholing investigations on M12, M101 and M42 can be delivered as a single project, 
which should be more efficient than if the FEEDs were treated as disparate projects. 

1.5.2.1 Cost assessment 

The estimated direct capital cost of Option 2 is $32 million. This estimate is based on current material 
and labour rates, and includes: 

 the overall program of work costs (EPCM34, pre-construction activities, etc.) 

 the FEED costs for M12/M84, M42 and M101; 

 modification costs of M12/M84; and 

 ILI inspection costs for M12/M84. 

                                            

34  Engineering, procurement, construction management 
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Option 2 delivers the best NPV of presented options. While the NPV for Option 3 is similar, Option 

2 is preferable, as modifying the relatively short and simple M55 pipeline would not be as 
representative of the likely costs and practicalities of modifying many of the longer, more complex 
pipelines. We consider the experience and precedents set by undertaking this higher cost and more 

challenging project now will enable us to deliver future works more efficiently in the future. However, 
it is not possible to quantify these benefits ahead of actually delivering the M12 project.  

Given pipelines M12, M42 and M101 will need to be modified at some point, we see less value in 
deferring these in favour of a simple project in the first instance. Option 2 also delivers a greater 
risk reduction than Option 3, and can be delivered within the AA period without the need for a 
significant ramp up in resources. 

Option 2 is preferred to Option 4 because although Option 4 achieves the greatest risk reduction, 
Option 4 also has the greatest cost impact within the next AA period. We consider a staged approach 
of completing the FEEDs for M42 and M101 within the next AA period, and then modifying them for 

ILI in the following period, would help smooth the revenue impact and ultimately lessen the potential 
price shock. 

Option 1 is not considered viable as it is the least efficient over the long term. It would not represent 
the actions of a prudent asset manager, nor would it reduce the risk associated with high pressure 
natural gas assets to as ALARP. 

1.7.2 Estimating efficient costs 

The forecast of work to be completed over the next AA period is based on the following: 

 the volume of pipelines chosen for modification to facilitate ILI is based on current capacity to 
complete such a volume of work, as well as customer price impact considerations; 

 a risk based approach has been taken to prioritise TP pipelines with highest risk, including 
consideration of the pipeline age, coating defects, and the length of pipeline which is situated 
in high density or sensitive location classes; 

 the volume of proving investigative excavations, valve replacements, and elbow replacements 
required are based on a desktop review of the pipeline alignment drawings and verified by GPA 

engineering - refer to document 19737-REP-001; 

 the cost estimate is based on costing the activities that comprise the work breakdown structure; 

and 

 the rates utilised in costing these activities are based on current vendor and contractor rates in 
2019 and historical costing. 

This project will be delivered using a number of external resources. The design, proving excavations, 
construction, installation and ILI inspection will be completed by contractors with support from 
internal technicians and engineers. Contractors will be selected through a competitive tender 
process. 

Project delivery practices and controls such as advanced planning and scheduling of work are in 
place to effectively manage risk in delivery. Proving excavations, construction and installation will 
be undertaken by multiple crews to ensure critical path activities are not reliant on a single 
contractor and therefore do not result in project delays 

The forecast cost breakdown is shown in the table below. 
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 Efficient – the forecast expenditure is based on rates applied in similar projects and a detailed 

scope of work verified by an experienced third-party engineering consultant. Commencing the 
ILI modification program by undertaking FEED and an indicative project in the first instance will 
help us identify efficiencies for the future program, while lessening revenue impact in the next 

AA.  

 Consistent with accepted and good industry practice – ILI is becoming standard industry 

practice for corrosion detection and is consistent with the requirements of AS2885. 

 To achieve the lowest sustainable cost of delivering pipeline services – the proposed 
expenditure will enable us to extend the technical design life of some of its highest cost assets, 

and manage the future replacement/maintenance schedule more efficiently. Deferring 
replacement costs and being able to utilise fully-depreciated assets for as long as is safe and 
practicable will eventuate in the lowest sustainable cost of providing pipeline services. 

NGR 79(2) 

The proposed capex is justifiable under NGR 79(2)(c)(i), as it is necessary to maintain the integrity 

of the pipelines. Corrosion is one of the primary failure modes associated with steel TP pipelines, 
and any pipeline failure has the potential to interrupt supply to more than 1,000 customers at any 
one time. Early detection of corrosion is essential to maintain integrity of services, particularly with 
pipelines that are beyond their design life. 

The current practice of DCVG surveys and dig-ups alone is insufficient to manage the integrity risk 
to an acceptable level, as there are too many sections of the TP pipelines that cannot be dug up or 
inspected without inserting an inline inspection tool. It is therefore prudent to reconfigure the 

pipelines to allow pigging and extend the life of the assets, negating the need to incur the high 
costs of pipeline replacement. 

NGR 74 

Cost estimates have been arrived at on a reasonable basis by following realistic assumptions of 
costs, informed by independent engineering advice and experience in other jurisdictions. Rates are 

comparable with the market and the volume of pipeline that is to be reconfigured is being limited 
for the next access arrangement period, with a view to informing more accurate forecasts in future 
periods. We therefore consider the costs estimates represent the best forecast possible in the 
circumstances. 

  






























