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1. Executive Summary 

The Distribution Mains and Services Integrity Plan (DMSIP) for our South Australia distribution 
network (our Network) outlines the program of work we undertake to manage network 
performance and integrity on a rolling five-year basis. Within the DMSIP’s work program, there are 
four programs of work. The largest of these is commonly referred to as our mains replacement 
program (MRP). The others are our inline camera inspection program, multi user service 
replacement program, and condition and performance monitoring.1   

This response on mains replacement provides an update to our work program for the next Access 
Arrangement (AA) period (1 July 2021 to 30 June 2026) and should be read in conjunction with 
the DMSIP submitted as Attachment 8.3 to our Final Plan in July 2020.  

In our revised Final Plan we propose to invest $226 million (direct, unescalated $2019/20), which 
is a reduction of $38 million from the $264 million2 proposed in our Final Plan.  

Our investment will allow us to undertake: 

 780 kilometres of block and piecemeal mains replacement (a reduction of 90 kilometres from 
our Final Plan); 

 457 service replacements at multi user service (MUS) sites (no change from our Final Plan); 

 316 kilometres of inline camera inspections and reinforcement of mains (no change from our 
Final Plan);  

 2,450 reactive service replacements that are forecast to be required separate to the annual 
mains replacement program (non-AMRP service replacement – no change from our Final Plan); 
and 

 Continued monitoring of the condition and performance of all other mains to determine the 
need for replacement into the future. 

This work program follows on from a larger work program which will be delivered in the current 
AA period (1 July 2016 to 30 June 2021) at a total forecast investment of $274 million3 (direct, 
real $2019/20) and includes: 

 1,059 kilometres of block and piecemeal mains replacement; 

 233 service replacements at MUS sites; 

 310 kilometres of inline camera inspections and reinforcement of mains;  

 2,749 reactive service replacements that have been required separate to the annual mains 
replacement program; and 

 Continued monitoring of the condition and performance of all other mains. 

We have modified our proposed replacement of high density polyethylene (HDPE) 575 Medium 
Pressure (MP) mains, accepting the deferral of 90 kilometres of replacement to future periods. 
While we have accepted this position, we note these mains are subject to the same squeeze off 
damage as the equivalent High Pressure (HP) mains and they remain an “intermediate risk” 

                                           
1 Condition and performance monitoring is an operating expenditure activity, so all costs relating to this program are 
excluded from total (capital) expenditure noted within this document 
2 Note this total includes an allowance for piecemeal replacement activity of $6 million, which is treated as an operating 
expense 
3 Note this includes around $5 million of piecemeal replacement activities which are treated as an operating expense 
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despite the lower failure numbers. Their replacement is the only risk mitigation measure available 
to us. As is usual practice, we will continue to monitor the condition and performance of these and 
other at risk mains. During this process, some of these mains may be reprioritised for replacement 
during the next AA period in accordance with our mains risk reduction prioritisation approach.  

The following sections summarise the additional information we have provided to support our Cast 
Iron / Unprotected Steel (CI/UPS) – Block replacement totalling 558 kilometres (including 38 
kilometres in North Adelaide), HDPE 575 HP replacement of 198 kilometres, amended depreciation 
of inserted HDPE mains and services and the non-AMRP unit rate proposed in our Final Plan. This 
additional information includes: 

 Independent review of our proposed program by GHD, which agrees with the scope and 
timing of replacement for CI/UPS – Block (520 kilometres) and HDPE 575 HP (198 kilometres) 
mains;  

 Deteriorating leak performance of cast iron mains in 2019 and 2020 which demonstrates that 
the lower run rate of around 81 kilometres each year for CI/UPS replacement in the current AA 
period (to allow for prioritisation of replacement of HDPE mains following significant failures on 
these mains – which was the correct risk based asset management decision) is not sufficient 
to address the further deterioration of these mains each year they remain in service; 

 Evidence of CI mains cracking during routine leak repairs, further demonstrating the poor 
condition of the CI remaining in the network;  

 Further information on the block replacement of CI/UPS mains and other materials that are 
captured in this program, demonstrating the approach is efficient; 

 An internal memo dated 26 August 1991 which outlines potential changes to be made to the 
squeeze off procedure for polyethylene mains, including procuring new mechanical stops for 
squeeze-off jacks, which supports that mains laid up to 1993 would likely be subject to the 
squeeze off damage; 

 Technical review by GHD of the ongoing role of inserted HDPE mains and services which 
demonstrates the replaced mains and services have no ongoing technical or asset 
management benefit to the delivery of haulage services; and 

 Further reasoning for the increased material/other costs in the non-AMRP service 
replacements from 2019/20. 

The additional information responds to issues raised in submissions received on our Final Plan, the 
AER’s Draft Decision including Zincara’s technical findings in its review of the program and 
ongoing engagement with the Office of the Technical Regulator (OTR) for South Australia. 
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replacing all these mains is not proportionate to the incremental reduction in risk. This was the 
recommended scenario. 

The volume of assets to be replaced or inspected under the inline camera inspection program is 
shown in Table 2.5 with the cost and residual risk for each scenario. 
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because the cost of reducing the risk rating to low is disproportionate to the reduction in risk. 
Further, the cost of replacing the lower priority HDPE 575 DN40 mains (those laid from 1993) 
within the period was not proportionate to the risk reduction achieved of replacing those 
remaining mains. Therefore, this program achieved ALARP at an efficient cost to customers.  

Scenarios A and C would not achieve a low or ALARP risk rating and therefore do not comply with 
our obligations under AS/NZS 4645 to manage identified risk on our Network. Scenario B achieved 
a low risk rating, but at a significant cost to the customer. Scenario D achieved ALARP but also at 
a higher cost than Scenario E. 

As a result of the plan for the next AA period, we expected to reduce the risk associated with our 
at risk mains and services to low or intermediate (ALARP).  

The proposed DMSIP work program in our Final Plan was considered consistent with the actions of 
a prudent and efficient service provider, acting in accordance with accepted good industry practice 
to maintain and improve the safety of gas distribution services at the lowest sustainable cost. The 
proposed program best meets the National Gas Objective (NGO) as it addresses the inherent 
Network risk, using a combination of risk treatments that minimises asset replacement in the short 
term, and allows for prudent asset management over the long term. Customers will benefit from 
maintained safety of the network with minimal cost impact.   

                                           
18 316km = 57km of HDPE 575 DN50 HP + 259km of HDPE 575 DN50 MP 
19 Note there is no inclusion of non AMRP in these capex totals as their cost and impact is unchanged across all 
scenarios.  
20 This reflects the cost to customer over the 5 years of the next AA period only and does not consider the impact over 
future periods.  
21 This reflects the average cost to a customer each year over the 5 years of the next AA period. 
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trend in the number of reported incidents, which can be attributed to the 
removal of the high risk sections of CI and UPS mains.34 

4.2.2. CI/UPS North Adelaide 

The AER approved 38 kilometres of block replacement for North Adelaide as conforming capex but 
applied a slightly lower unit rate than we proposed. Based on the advice of its technical expert, 
Zincara, the AER considered “a revised unit rate consisting of the 3-year weighted average unit 
rate and an additional allowance for premium costs associated with the CBD works, is more likely 
to reflect the costs in the North Adelaide mains replacement program.”35 

4.2.3. HDPE 575 DN40 – HP (mains insertion) 

In its Draft Decision the AER considered the replacement of HDPE 575 DN40 HP mains by 
insertion in the next AA period should focus on replacement of mains laid prior to 1991, totalling 
150 kilometres of replacement. This was based on its analysis of squeeze off failure data “showing 
40 failures since 2005, of which five have been reported on mains laid after 1990.”36 

In addition to its reduction of the proposed volumes of replacement for these mains, the AER 
noted: 

[T]he insertion method of addressing poor asset performance can be viewed 
as an asset reinforcement or modification rather than a like for like 
replacement. This distinction would influence our regulatory depreciation 
decision in terms of whether or not the existing assets are subject to 
accelerated depreciation post insertion (Attachment 4 – Regulatory 
Depreciation). In its revised proposal, we expect AGN to clarify whether the 
existing assets will not be providing any ongoing services to consumers post 
insertion as well as further information on key assumptions used in Incenta’s 
mains replacement analysis.37 

4.2.4. HDPE 575 DN40 – MP (direct burial) 

The AER did not accept the replacement of HDPE 575 DN40 MP mains by direct burial in the next 
AA period. This was based on its analysis of squeeze off failure data which “shows that there were 
three failures reported for the medium pressure DN40 mains between 2005 and 2011, and that no 
further failures have since been reported.”38 The AER considered: 

This data does not suggest an ongoing or recurrent problem with respect to 
squeeze off failure in this category. As the direct burial option proposed by 
AGN is the most expensive method of mains replacement, we consider that 
the proposal to mitigate risk in this category is disproportionate to the risk 
being managed.39 

                                           
34 AER, Draft Decision – Australian Gas Networks (SA) Access Arrangement 2021-26, Attachment 5: Capital expenditure, 
pp. 14-15. 
35 AER, Draft Decision, Attachment 5, p. 15.  
36 AER, Draft Decision, Attachment 5, p. 15. 
37 AER, Draft Decision, Attachment 5, p. 15. 
38 AER, Draft Decision, Attachment 5, p. 16. 
39 AER, Draft Decision, Attachment 5, p. 16. 
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4.2.5. Non-AMRP Service Replacement 

The AER approved 2,450 non-AMRP service replacements as conforming capex in the next AA 
period but applied a slightly lower unit rate than was proposed. The AER applied a “unit rate 
which combines the current actual labour rate with the 3-year materials/other rate”40 stating “the 
materials/other component for the current actual year is not reflected in previous years, and it 
therefore not likely to reflect the forecast for the next AA period.”41  

                                           
40 AER, Draft Decision, Attachment 5, p. 17. 
41 AER, Draft Decision, Attachment 5, p. 17. 
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 Technical review by GHD of the ongoing role of inserted HDPE mains and services; and 

 Further reasoning for the increased material/other costs in the non-AMRP service 
replacements from 2019/20. 

The additional information responds to issues raised in submissions received on our Final Plan, the 
AER’s Draft Decision, including Zincara’s technical findings in its review of the program, and 
ongoing engagement with the OTR.  

5.2. GHD’s independent review of mains replacement capex 

We engaged GHD to undertake an independent review of some of our capex programs against the 
new capital expenditure criteria in the National Gas Rules (NGR)42. GHD’s review included an 
independent assessment of the scope and timing of our proposed mains replacement for the next 
AA period. GHD’s report is provided as Attachment 8.12 to our revised Final Plan. 

In summary GHD agreed that, as a prudent operator in the next AA period, we would seek to 
replace:  

 All remaining low pressure including CI/UPS mains in our network (and that we had clearly 
demonstrated a capability to undertake the proposed 520 kilometres of block replacement 
volumes proposed in our Final Plan); and 

 198 kilometres of HDPE 575 DN40 high pressure mains laid up to 1993.43 

GHD agreed with the conclusion of the AER and Zincara that it was unclear the cost of 
replacement of HDPE 575 DN40 medium pressure mains was commensurate with the risk 
reduction achieved given the significantly lower number of failures compared to high pressure and 
the significantly higher cost. 

5.2.1. Low Pressure CI/UPS 

For low pressure CI/UPS – Block, GHD concluded “[d]elay of the replacement to the subsequent 
AA period is not prudent.”44 In coming to this conclusion GHD stated: 

Based on our analysis of the data up to CY19, GHD supports the replacement 
of the remaining CI/UPS during the next AA period (2021-26). The leak 
profile based on the smaller data set indicates the leak rate was approaching 
one leak per km, which is high for a distribution network and an order of 
magnitude higher than older-style HDPE systems. The additional data for 
FY20 and CY20 reinforces the prudency of promptly replacing the CI/UPS 
with the leak rate increasing to over one leak per km and close to three leaks 
per km in the final year of data.45 

                                           
42 NGR, r. 79. 
43 GHD, Review of selected distribution capex programs for Australian Gas Networks (SA) (Review of capex), January 
2021, p. ii. 
44 GHD, Review of capex, p. ii. 
45 GHD, Review of capex, p. 10. 
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5.2.2. HDPE 575 DN40 HP 

GHD disagreed with the AER’s decision to reject the replacement of HDPE 575 DN40 HP mains laid 
in 1991 and 1992.46  

GHD reviewed the same squeeze off failure data for HDPE 575 mains as the AER and Zincara. In 
addition, we provided GHD with an internal memo from August 1991 which proposed the 
investigation of using mechanical stops to reduce squeeze off damage caused by squeeze off 
practices that existed at the time.  

GHD concluded it would be appropriate to replace HDPE 575 DN40 HP mains laid up to 1993 as 
proposed given that: 

 The small sample size of failure rate data applicable to the DN40 mains makes it difficult to 
determine with statistical confidence a particular year where the procedure causing the issue 
was changed; 

 It would likely have taken some time to undertake the investigation suggested in the August 
1991 memo and then implement a change in procedure in the field; and 

 The memo applies to both the DN50 and DN40 mains, and considering the failure data for 

both mains, there is a clear flattening of the trend after 1993.47 

5.2.3. HDPE 575 DN0 MP 

In reference to HDPE 575 DN40 MP mains laid up to 1993, GHD concluded that:  

The current (untreated) risk rating is intermediate for the DN40 MP, rather 
than high as is the case for the DN40 HP. Both programs replace mains made 
of the same material (HPDE 575) and were subject to the same squeeze off 
procedures prior to 1993. The same slow-crack growth and subsequent 
failures may be occurring across the mains where that material was used, 
and the squeeze off procedure applied. We suggest the differing failure rates 
in the DN50 data compared with the DN40 is likely explained by the lower 
operating stresses in the DN40 resulting in a longer time to failure. 

In terms of the risk of failure of the HDPE 575, a prudent operator would 
consider the uncertainty inherent in relying on the small amount of data 
available and adopt a conservative position based on an ALARP approach. 
This would be to replace the mains, because the (known) consequence is at 
least a major or catastrophic impact, rather than to rely on increased 
surveillance through leak surveys and the analysis of leak reports.48 

However, GHD also noted “[i]t is unclear from the evidence if the risk posed by mains is not 
commensurate with the cost required to further reduce the risk by replacing them.”49 In the 
absence of this analysis, GHD concluded we “should continue to monitor these mains for signs of 
an increase in failure rate as has been seen in other HDPE 575 mains and re-evaluate the current 
risk level and mains replacement program if this is to occur.”50  

                                           
46 GHD, Review of capex, p. ii. 
47 GHD, Review of capex, p. 12. 
48 GHD, Review of capex, p. iii. 
49 GHD, Review of capex, p. 5. 
50 GHD, Review of capex, p. 5. 
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supplied by district regulators connected to the high or medium pressure network. Eliminating 
the low pressure network removes the need for these district regulating stations.  

 Over pressure protection - Unique to South Australia in the Australian context, our low 
pressure networks are free flow into customer homes and premises (there are no service 
regulators at customer meters to regulate the pressure that our customers receive in their 
homes). The absence of this regulator increases the potential consequences in the very 
unlikely event the low pressure network is over pressurised. This has never occurred on our 
network, but parallels can be drawn from the Merrimack Valley, Massachusetts55 incident that 
occurred in 2018 where an over pressurisation event in the upstream gas network saw high 
pressure gas enter directly into customer homes and premises. This incident resulted in 
catastrophic safety outcomes.  

 When our low pressure networks are replaced and upgraded, so are the customer services (or 
inlets) and service regulators are installed consistent with current practice for new 
connections. This adds an additional layer of protection to mitigate any risks of over 
pressurisation of a customer’s fitting line.   

 Increased network capacity - Another added benefit of the pressure upgrade of our low 
pressure networks is the uplift in capacity. This circa 50% uplift in capacity from high pressure 
will allow continued infill growth in these areas of our network deferring the need for 
augmentation, increasing the utilisation of assets and reducing costs for all customers. The 
increase in pressure also allows us to offer end customer increased supply pressure, from 
1.1kPa (or line pressure) to 2.75kPa or above.  

In some of our low pressure networks we do not have sufficient capacity or flow pressure to 
connect new residential customers with a larger heating load. For example in Semaphore, in 
the area around Semaphore road, supply is limited due to distance of district regulators and 
the smaller sized trunks feeding the area. In Medindie, the increase in high capacity domestic 
connections (e.g. for pool heaters) has caused capacity issues and in Lockleys and Underdale, 
close to the Karrawirra Parri river, LP areas can only be supplied from one side limiting 
capacity.  

 Increased network reliability – Increased reliability is achieved through the elimination of 
“water in mains” outages as the pressure within a high or medium pressure main is greater 
than the water table, not allowing water to enter the network. Water related outages is a key 
reliability challenge for low pressure networks and especially the LP networks close to the 
Adelaide hills have a long history of water in main outages. 

5.5.4. Modern materials are typically not replaced 

PE80 and PE100 mains are modern materials which are still in common use today. They range 
from zero to circa 30 years in age and have a very low history of leaks. Where we come across 
these materials in the CI/UPS block replacement program, we will pressure test the pipe, and if it 
is in good condition and in a compliant location, we will leave it in service (i.e. we will connect it to 
the new pipe, rather than replace it).  

This is consistent with our practice in the current and prior AA periods when undertaking block 
replacement of CI/UPS. PE80 and PE100 make up 9% of the material in the CI/UPS low pressure 
block replacement program inclusive of North Adelaide. This is comparable with the current AA 

                                           
55 National Transportation Safety Board, Pipeline Accident Report, 13 September 13, 2018. Accessible at: 
https://www.ntsb.gov/investigations/AccidentReports/Reports/PAR1902.pdf 
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period, where these materials have also made up around 9% of the CI/UPS block replacement 
including the Adelaide CBD, and therefore is represented in the forecast unit rates. 

5.5.5. Replacement within the block program is prioritised on risk  

Our mains replacement program is underpinned by a risk prioritisation framework which identifies 
the highest risk materials (namely CI and UPS) for replacement. This is applied to the CI/UPS – 
block and HDPE replacement programs.  

Details of our risk based approach is contained in: 

 Final Plan Attachment 8.10 - Risk Management Framework 

 SA Formal Safety Assessment (FSA) Report, issued 01/04/2019 

 Final Plan Attachment 8.3 Distribution Mains Services Integrity Plan 

 Operational DMSIP, September 2020 

 AGN SA 2016-21 Access Arrangement Attachment 8.14 - AGN Risk Prioritisation Model 

As part of their review, GHD undertook an assessment of our prioritisation approach, GHD 
concluded “collectively the documents demonstrate that AGN is managing its asset risks 
appropriately and in line with good industry practice and standards.”56 

The OTR highlighted they support the continued prioritised replacement of CI/UPS for the low 
pressure block replacement program.  

5.6. Change in squeeze off practice for HDPE mains 

An internal memo from August 1991 indicates squeeze-off procedures at this time did not include 
stops on the squeeze-off jacks, hence there was the potential for over squeezing causing damage 
to the structural integrity of the main. The memo explains consideration is to be given to fitting 
stops to reduce the potential squeeze-off damage occurring to HDPE mains. The memo also 
outlines a number of areas of damage found on mains laid in 1991. The memo is provided at 
Appendix 1 of this response. 

This additional information would not support the replacement of HDPE 575 DN40 HP mains up to 
1990 in the AER’s Draft Decision as, at this time, there had been no significant change to squeeze-
off procedures in our network. Our revised Final Plan reiterates the proposal in our Final Plan to 
replace HDPE 575 DN40 HP mains up to 1993 as it would take some time for new equipment and 
practices to be considered, introduced and adopted in the field. This will ensure mains with a high 
risk of failure related to squeeze-off damage are removed from our network over the next AA 
period. 

5.7. Ongoing role of inserted HDPE mains and services 

We engaged GHD to undertake a technical review in response to the AER’s request for us to 
clarify whether existing HDPE mains and services which have been replaced through insertion of 
new PE mains will not be providing any ongoing services to consumers post insertion.  

Our response and GHD’s findings are summarised in Attachment 9.3 and Attachment 9.4 to this 
revised Final Plan.  

                                           
56 GHD, Review of capex, p. 13. 
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