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1 PROJECT OVERVIEW

This project is associated with providing additional telemetered pressure monitoring sites, upgrading
existing telemeter communication equipment that is expected to become obsolete, and
replacement of communications and electronic flow devices that will reach the end of their useful lif
over the next regulatory period.

The project scope includes:

e Installation of 24 new telemeters to monitor pressure at Transmission Pressure (TP)
regulator locations;

e Installation of 32 new telemeters to monitor pressures at network extremity points,
replacing chart recorders;

e Upgrade of existing telemeter modem equipment at 69 demand customer sites; and

e Time-based replacement of flow correctors at 25 demand customer sites;

AGN has undertaken a comprehensive stakeholder engagement program to better understand the
values of stakeholders. Details of the program and results are provided in Chapter 3 of the Access
Arrangement Information document. A key outcome of this program was drawing upon stakeholder
values and insights to identify four operational themes. This initiative is considered to be consistent
with the Maintain theme as it maintains network reliability.

2 COSTAND TIMING

The costs of this project have been based on budget estimates of hardware and installation costs
and the use of a combination of internal and contract resources.

A summary of Capex costs is provided in the table below. A detailed cost breakdown is included in
Attachment A.

$’000 (2014/15 - excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21

Telemetry — TP Regs 91.5 91.5 91.5 91.5 73.2 439.2
Telemetry - Chart Recorder Replacement 48 48 48 48 0 192
Telemetry Modem - Demand Customers 59.8 59.8 59.8 59.8 59.8 299
Flow Corrector Replacement 110.5 39.5 7.9 15.8 7.9 181.5
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TOTAL 309.8 238.8 207.2 215.1 140.9 1,112

3 BACKGROUND

Gas is supplied to the Adelaide metropolitan High Pressure (HP) and Medium Pressure (MP)
networks via 80 Transmission Pressure (TP) regulators. These form the primary supply to over
400,000 consumers within the South Australian network.

A program to provide real time SCADA pressure surveillance of these regulators has commenced,
with 50 TP regulators expected to be completed by the end of the current regulatory period. Refer
to Attachment B for site summary.

The primary driver for this program has been the reduction of risk associated with potential over or
under pressure at these sites. These sites are physically checked every 3 months, however during
the intervening period component failure (blocked filter, sleeve damage) could be left unchecked
with potential for supply interruption and or system over-pressure. Real time monitoring of
regulator supply pressures provides a “health” check of these facilities allowing timely diagnosis and
rectification of equipment performance before problems arise.

The telemetry at these TP regulators also provides valuable real-time pressure data for network
modelling purposes. Network modelling is used to assess network capacity in response to various
load scenarios from which various operational decisions are made. The accuracy of these models is
reliant on using actual field pressure conditions for validation purposes.

Currently there are 70 fixed chart recorders used to monitor pressures throughout the HP, MP and
LP networks. This technology has been superseded by electronic data loggers which are more
reliable, and require less maintenance as they do not have mechanical moving parts. A replacement
program has commenced with 38 expected to be replaced in this current regulatory period with a
further 32 to be replaced over the next regulatory period. Refer to Attachment C for site summary.

Detailed knowledge of flows and pressures throughout the network at any point in time allows for
more effective and efficient responses to emergencies. Real time pressure surveillance allows
pressures to be reduced and monitored during emergency repairs, maximising public safety and
reducing the extent of supply outages.

The combination of network supply point and extremity point pressure surveillance will provide
more accurate, reliable and timely data from which network capacity models can be validated.
Validated network capacity models are essential for optimising system expansion, replacement and
reinforcement in terms of timing and scope.

SCADA telemetry monitoring of flows at demand (>10TJ) metered sites was installed as part of the
Full Retail Contestability (FRC) implementation in 2004. These sites provide gas day and intra gas
day consumption data to retailers and the network market operator (AEMO) for management of the
gas market. The communication protocols accessing this data are due to change with the move to
the national networks SCADA platform in 2016-17 that is based on Telstra’s 4G Network.
Assessment of the existing 180 demand customer sites has highlighted that 69 sites will be
incompatible with the 4G protocols, rendering the equipment obsolete. Refer to Attachment D for
site summary.

In addition to technical obsolescence, replacement of electronic field equipment is necessary as the
equipment begins to breakdown. Generally, electronic equipment has a life of about 10 years
beyond which failures become more common with replacement the only option. Of the 180

Page 2 of 12




APA Grou
€> GasNetworks P O

demand consumer sites, 25 electronic flow correctors and 23 modems will exceed their 10 year life
during the next regulatory period. It is therefore necessary to make provision for replacement of
this equipment over the next regulatory period. Refer to Attachment E for site summary.

4  KEY DRIVERS & ASSUMPTIONS
The key drivers and assumptions for the recommended project are:

e Real time pressure monitoring of primary supply TP regulators is required to effectively
manage supply risks(over pressure/under pressure);

e Pressure monitoring of TP regulators and downstream network extremity points will enable
a more effective and efficient use of these resources in emergency situations, and
optimisation of the scope and timing of augmentation projects;

e Fixed point chart recorders are obsolete;

e The communication protocol of modems at a number of Demand customer sites will
become unusable when Telstra closes down the 2G network at the end of 2016. Also, the
modems will be incompatible with moving to a national SCADA system based on Telstra 4G;

e Electronic field devices (flow correctors and modems) at Demand customer sites typically
have a 10 year life span, beyond which a scheduled replacement program is required.

5 RISK ASSESSMENT
The lack of pressure information at critical points in the network has the potential for:

e Undiagnosed failure of a primary supply regulator facility with potential for network
over/under pressure resulting in loss of supply to several thousand consumers and or
damage to reticulation pipework;

e Extended response to containment of emergency situations (e.g major gas release as result
of third party damage);

e Conservative network augmentation decisions, bringing capital expenditure forward
prematurely; and

o Deferral of necessary network augmentation resulting in supply problems.

Maintaining real time SCADA monitoring of demand consumer sites is a regulatory requirement with
hourly and daily consumption data required to be supplied to retailers and AEMO. Failure to provide
accurate and timely data has potential financial penalties under the National Gas Market Rules.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk. The untreated risk associated with this project has been assessed as "High”
given the risk associated with loss of supply and as such has been assigned a Priority 2. Refer to risk
assessment matrix in Attachment F.

6 OPTIONS

With the exception of accepting the current risks, there are no alternatives.

Cost Benefit Analysis

Tangible benefits are difficult to quantify as the project is associated with reduction of operational
risk and maintaining existing services to Demand consumers.
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Capex / Opex Trade-off

While there will be a reduced level of maintenance associated with data loggers versus chart
recorders, this is considered immaterial given the need for periodic site checks of electronic
equipment, in addition to which more site visits will be required due to the increased number of
stations.

7 JUSTIFICATION

Consistent with the requirements of Rule 79 of the National Gas Rules (NGR), AGN considers that the
expenditure is:

Prudent — The project is consistent with an asset owners obligation to: reduce risk; comply
with regulatory requirements; and maintain accurate and up to date system performance
data to optimise decision making;

Efficient — The project will be undertaken with a mix of resources, experienced with design,
construction and commissioning of these facilities, to ensure costs are maintained to as low
as reasonably practicable. The work has been spread across the next regulatory period to
ensure the project can be effectively resourced;

Consistent with accepted and good industry practice — real time pressure surveillance is
widely used within gas utilities; and

Necessary to achieve the lowest sustainable cost of delivering pipeline services — the project
addresses risks associated with the operation of the network and making timely decisions
necessary for the sustainable delivery of pipeline services.

The project specifically satisfies Rule 79 (2)(c) in that the various elements of this project are
necessary to:

Maintain and improve the safety of services — improved pressure surveillance will improve
response to emergencies;

Maintain the integrity of services - risks of regulator failure leading to network over/under
pressure will be reduced; and

Comply with regulatory obligation — under the NGR the network operator is obligated to
provide reliable and timely demand site consumption data to the Market Operator (AEMO)
and retailers for effective and efficient management of the gas market.

8 CONSEQUENCES OF NOT PROCEEDING

If this project is not undertaken, then AGN will be exposed to:

Potential for network over/under pressure;

Extended response times and impact of major gas escapes;

Poor timing of expenditure associated with network augmentation projects; and
Potential penalties in not meeting NGR obligations for transfer of demand customer site
data.
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ATTACHMENT A — Detailed Cost Breakdown

Table 1: Installation Regulator Telemetry

$’000s (2014/15 — excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Sites 5 5 5 5 4 24
Telemeter Materials 50.0 50.0 50.0 50.0 40.0 240.0
Solar Panels 6.5 6.5 6.5 6.5 5.2 31.2
Labour* (@ $7k/site) 35.0 35.0 35.0 35.0 28.0 168.0
Total 91.5 91.5 91.5 91.5 73.2 439.2
* Labour derived from the following table
Description S/hr S/Day S/Site
2 Systems monitoring Technician plus 1 vehicle (2 days) 140 1,120 2,240
2 Network Maintenance plus 1 vehicle (6 hours) 121 726 726
Supervisor 1 hr per job 94 94 94
Welder 4 hrs per job 85 680 340
Field crew - Backhoe, Team leader + Filed Op + Pantech and tipper 300 2,400 3,600
Total 4,700 7,000
Table 2: Replacement of Chart Recorders with Telemeters
$’000s (Real 2014/15 - excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Sites 8 8 8 8 0 32
Telemeter Materials 20 20 20 20 0 80
Solar Panels 10.4 10.4 10.4 10.4 0 41.6
Labour 17.6 17.6 17.6 17.6 0 70.4
Total 48 48 48 48 0 192

Labour cost based on 2 system monitoring Technicians plus 1 vehicle = $140/hr x 15.7 hrs each =$2,200

Page 5 of 12




4) GasNetworks

APA Group —
N\

Table 3: Upgrade modems at Demand Customer sites

$’000s (Real 2014/15 — excluding overheads)
FY FY FY FY FY
. Total
Resources Sites 16/17 17/18 18/19 19/20 20/21
LP1 (low complexity 55.2 55.2 55.2 55.2 55.2 276.0
PLC*) upgrade 46
PC1 (medium complexity 3.6 2.4 2.4 2.4 2.4 13.2
PLC) upgrade 13
CP10/11 (high complexity 2.0 2.0 2.0 2.0 2.0 10.0
PLC) upgrade 10
Total 69 60.8 59.6 59.6 59.6 59.6 299.2
*Programmable Logic Controller
Table 4 Replacement Electronic Flow Corrector at Demand Customer sites
$’000s (Real 2014/15 — excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21

Units 14 5 1 2 1 25
EK220 54.5 19.5 3.9 7.8 3.9 89.5
Cabinet equipment 28 10 2 4 2 46
Labour for installation 28 10 2 4 2 46
Total 110.5 39.5 7.9 15.8 7.9 181.5

Labour cost based on 2 system monitoring Technicians plus 1 vehicle = $140/hr x 14.3 hrs each =$2,000
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ATTACHMENT B - TP Regulator Site Summary

Reg Customers Primary Street Location Suburb

135 9714 Tapleys Hill Rd Seaton

331 4601 Cecila St Brighton

310 4414 Grand Central Blvd Hallett Cove

143 3514 Tapleys Hill Rd Fulham

216 2414 Eastern Pde Ottoway

406 1648 Hales Dr Lonsdale

315 438 South Ave Hallett Cove
1702 1000 Waterloo cnr Rd Burton

324 4586 Augusta St Glenelg

R118 7947 Golden Grove Road Golden Grove
R144 2388 Montague Rd Mawson Lakes
R110 7637 Wynn Vale Dr Golden Grove
R140 900 Old Mill Rd Nuriootpa
R139 617 Tusmore Ave Tusmore
R125 5486 Refinery Rd Ethelton
R211 11 Samcor Kilburn

R215 450 Cormack Rd Wingfield
R221 13 Churchill Rd Ottoway
R318 437 Blacks Road Flagstaff Hill
R321 568 Clark Tce Glandore
R413 2 Kingston Ave Richmond
R414 7 Frank St Marino
R1704 1000 Tina Dr Modbury Nth
R799 1000 Frost Rd Salisbury Sth
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ATTACHMENT C - Chart Recorder Site Summary

Network

Site Location

High Pressure

Portrush Rd

High Pressure

Newton St-Clovelly Pk

High Pressure

Schilling Rd - Angaston

High Pressure

Kapara Rd-Gilman

Medium Pressure

Russell Rd-Athelstone

Medium Pressure

Norman Rd-Fairview Pk (Yatala Vale Rd)

Medium Pressure

Sir Keith Smith Dr-Northhaven

Medium Pressure

Trim Dr-Ridgehaven

Medium Pressure

Delfin Dr-West Lakes

Medium Pressure

Chesterman Rd-Elizabeth Field

Medium Pressure

Findon Rd-Flinders Pk

Medium Pressure

Homer Rd-Clarence Pk

Medium Pressure

Boothby St-Panorama

Medium Pressure

Port Rd-West Croydon

High Pressure

Golden Grove Rd-Greenwith

High Pressure

Curtis Rd-Andrews Farm

High Pressure

Uley Rd-Graigmore

High Pressure

Coromandel Pde-Cormandel Valley

High Pressure

Julina Tce-Gawler

High Pressure

Aldinga Beach Rd-Aldinga Beach

High Pressure

Morphett Rd-Dover Gdns (MRP)

Medium Pressure

Cnr Regency Rd & Prospect Rd

Medium Pressure

Northfield

Medium Pressure

Ridley Gve-Woodville Gdns

Medium Pressure

Ryans Rd-Parafield Gdns

Medium Pressure

Elizabeth Way-Elizabeth

Medium Pressure

Dernancourt

Medium Pressure

Esplanade-Hove

Medium Pressure

Joy St-Ascot Pk

Medium Pressure

Glenelg Nth

Medium Pressure

Trimmer Pde-Grange

Medium Pressure

Grove Ave-Marleston
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ATTACHMENT D — Modem Upgrade (GSM/PSTN to 3G) Site Summary

Equ:\;::ent Name
0652 Gepps Cross Gate Station
0157 Katnook
0599 Wasleys-gate station
0653 Elizabeth gate Station
M181 Radisson Playford Hotel - CBD
P665 MT GAMBIER PRESSURE SITE
P666 OLD NOARLUNGA PRESSURE SITE
G635 G635 Norris Bell Alice Springs 2
P667 Noarlunga Downs Pressure Site
P668 Huntfield Heights Pressure Site
P664 WHYALLA NORRIEY
P669 Kudla Pressure Site
M317 Department of the Arts - CBD
M328 DSTO Defence Centre - North
M316 S. Smith and Sons P/L - Angaston
M314 Whyalla Hospital
M215 Repatriation Hospital - South
M298 Big River Pork - Murray Bridge
M290 Carter Holt Harvey - Commercial St.(MT GAMBIER)
M311 Mildura Base Hospital
M299 Ridley Agriproducts (Murray Bridge)
M310 Mildura Waves
M318 Vall's Styrene Packaging (BERRI)
M296 R-Max - North
M216 Hampstead Rehabilitation - North
M278 NCCRA INC Meter 1 - South
M303 Perpetual Hydroponics Shed - North
M306 Foamex SA - North
M229 Flinders University (Bedford Park) - South
M269 Lyell McEwin Hospital Inc - North
M189 Buttercap Bakeries - South
M267 Sankey Australia - South
M198 Dept of Correctional Services - North
M180 St Andrews Hospital Cogen - CBD
M272 Healthscope (Modbury Public Hospital) - East
M163 Industrial Engineers and Springmakers - West
M182 Stamford Plaza - CBD
M312 Intercast & Forge - West
M256 SA R&D Institute - East
M315 University Of Adelaide - CBD
M304 Mobil Oil - West
M263 Stamford Grand Hotel - Glenelg - West
M264 Adelaide Festival Centre - CBD
M254 The Adelaide Casino (Adelaide) - CBD
M300 Carter Holt Harvey Panels
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Equ:\pl):ent Name
M279 Bushman Tanks (Cavan) - North
M174 Inghams Enterprises (Mile End) - West
M295 Balfours - Dudley Pk - North
M305 Torrens Transit (Newton) - East
M255 North Eastern Community Hospital 2 - East
M294 Andpak Aust.
M218 Boral Hollostone Masonary - North
M280 Safcol Canning - North
M197 Hilton International Adelaide - CBD
M257 CSR Humes - North
M203 Adelaide Galvanising - Cavan
M277 Walker Australia - South
M202 Top Coat Asphalt
M213 Intercontinental (Ex Hyatt Regency)Adelaide - CBD
0655 Taperoo Gate Station
0014 Berri Reg2
0670 Berri Township Reg2
0637 Site 56 Berri Offtake
0657 Port Pirie Gate Station
0654 Whyalla Gate Station
G090 Site 57 Mildura Gate
G634 G634 AS City Gate
G102 G102 Interconnect
M084 SOUTHCORP WINES - Karadoc
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ATTACHMENT E - Flow Corrector Replacement Sites

Site No Customer Suburb

M078 BRICKWORKS LTD (Austral Bricks) GOLDEN GROVE
M106 CSR BUILDING MATERIALS GOLDEN GROVE
MO073 G H MICHELL & SONS PTY LTD SALISBURY SOUTH
M211 INTERNATIONAL LINEN SERVICE PTY LTD TORRENSVILLE
M131 WOMEN'S & CHILDREN'S HOSPITAL NORTH ADELAIDE
M023 NEW CASTALLOY (Formerly lon Automotive) NORTH PLYMPTON
M161 O-1 (ADELAIDE PLANT) WEST CROYDON
M151 SAN REMO MACARONI CO PTY LTD WINDSOR GARDENS
M115 SOUTH AUSTRALIAN BREWING CO PTY LTD THEBARTON

M160 TARAC TECHNOLOGIES PTY LTD (SAMUEL RD) NURIOOTPA

M024 THE SMITH'S SNACKFOOD COMPANY LTD REGENCY PARK
M228 TORRENS TRANSIT (Mile End South) MILE END SOUTH
M305 TORRENS TRANSIT (Newton) NEWTON

M084 TREASURY WINE ESTATES (prev Southcorp) KARADOC

M208 TIP TOP BAKERIES DRY CREEK

M328 DSTO - DEFENCE CENTRE EDINBURGH

MO034 ELECTROLUX COOKING PRODUCTS DIVISION DUDLEY PARK
M298 BIG RIVER PORK MURRAY BRIDGE
M649 COMO GLASS HOUSE KORUNYE

M660 TORRENS TRANSIT (Camden Park) CAMDEN PARK
M156 COOPERS BREWERY REGENCY PARK
M159 UNIVERSITY OF SA (Mawson Lakes) MAWSON LAKES
M226 INGHAMS ENTERPRISES PTY LTD (Burton) BURTON

MO074 HOLDEN LTD ELIZABETH SOUTH
M112 ARROWCREST GROUP PTY LTD WOODVILLE NORTH
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ATTACHMENT

F — Risk Assessment

Health & . . . . . . Total Score
Environment Operational Customers Reputation Compliance Financial .
Safety of Risk Levels
Likelihood N/A N/A Possible Possible Possible Possible Possible
Risk Consequence N/A N/A Significant Minor Minor Medium Medium
Untreated
N/A N/A High Low Low Moderate Moderate
Risk Level 64
20 8 8 14 14
Likelihood N/A N/A Rare Rare Rare Rare Rare
Residual Consequence N/A N/A Significant Minor Minor Medium Medium
Risk
N/A N/A Moderate Low Low
Risk Level 31
13 03 03 06 06
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be regarded as non-
¥ discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these projects may expose
¥ APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of these projects may
¥ affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these projects may affect
¥ opportunity for overall company risk reduction and operating efficiencies.
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Project No. SA06

Project Name Installation of Impressed Current Corrosion Protection Units
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Priority 3

Reference Docs

Confidentiality Claim | Yes (Attachment A)

PROJECT APPROVAL

Prepared By: Annabel Sandery, Project Engineer and Robin Gray, Manager Systems Operations
Reviewed By: Robin Gray, Manager Systems Operations
Approved By: Peter Sauer, General Manager SA Networks

1 PROJECT OVERVIEW

This project is a continuation of a current program to replace a system of sacrificial anodes with
telemetered impressed current corrosion protection (ICCP) units in the coated steel distribution
networks. Twelve units have been installed over the last 10 years, and 6 units will be installed in the
next regulatory period.

ICCP units improve corrosion protection and reduce maintenance cost on the mains protected by
these units.

The project scope includes:

e Design of ICCP units;

e Installation of transformer rectifier units and associate ground bed anodes;
e Thermo weld connection to existing steel mains; and

e Installation and commissioning of ICCP unit telemetry.

AGN has undertaken a comprehensive stakeholder engagement program to better understand the
values of stakeholders. Details of the program and results are provided in Chapter 3 of the Access
Arrangement Information document. A key outcome of this program was drawing upon stakeholder
values and insights to identify four operational themes. This initiative is considered to be consistent
with the Maintain theme as it maintains network reliability and safety.

2 COSTAND TIMING

The scope of work of the project has been based on the installation of 6 ICCP units over a 3-year
period. Two units per year will be installed over a 3-year period.

The cost of this project has been based on materials and labour for similar installations undertaken
in the current regulatory period.
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A summary of costs is provided in the Table below. A detailed cost breakdown is included in

Attachment A.
$’000s (2014/15 — excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Materials 70 70 70 210
Installation & Commissioning 54 54 54 162
Total 124 124 124 372

3 BACKGROUND

Steel mains within the South Australian transmission, high and medium pressure networks form part
of the trunk main infrastructure supplying gas to over 410,000 consumers.

To protect these mains from corrosion they are externally coated with either coal tar enamel,
polyethylene, fusion bonded epoxy (FBE) or tri-laminate and cathodically protected (CP) using
impressed current or galvanic sacrificial anodes.

CP of these mains has relied largely on galvanic anodes (buried underground at regular intervals)
which require regular physical checking of on-site voltage potentials to ensure adequate corrosion
protection is being maintained. Sacrificial anodes, while relatively cost effective to install and
require no maintenance after burial, are suited to circumstances where there is low soil resistivity
and corrosion protection current requirements are relatively low (e.g. good pipeline coatings).

An impressed current corrosion protection (ICCP) system provides more effective and reliable
corrosion protection, particularly in soils with high resistivity, and where high corrosion protection
currents are required (e.g. at coating defects). ICCP can be adjusted to provide the right level of
protection (current), compensating for coating defects, and can be monitored remotely (through
SCADA), enabling a timely response to corrosion issues. While these systems require additional
periodic maintenance to ensure the transformer rectifier units (TRU) are functioning properly, this is
offset by savings in field trips to obtain on-site voltage potential readings (in addition to providing a
more reliable level of corrosion protection).

With approximately 700 km of steel trunk main (replacement value circa $350M) it is important that
the integrity of these assets is maintained to avoid premature replacement. Fundamental to this is
an effective corrosion protective system.

A program commenced during the current regulatory period to upgrade the corrosion protection on
mains where existing sacrificial anodes have been shown to be ineffective in providing adequate
corrosion protection. Eight impressed current units have been installed during the current
regulatory period, and this project is a continuation of that work.
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4 KEY DRIVERS & ASSUMPTIONS

The key assumptions and drivers for this project are:

e The use of an impressed current system provides a more effective corrosion protection
system than sacrificial anodes;

e Sacrificial anodes on sections of steel mains are unable to maintain adequate corrosion
protection;

e The impressed current system can be effectively monitored remotely, enabling a more
timely identification and response to corrosion issues; and

e Animpressed current system results in lower maintenance costs.

5 RISK ASSESSMENT
The key issues addressed by this proposal are:

e Maintaining the integrity and life of the existing asset; and
e Avoidance of corrosion on principal trunk mains that could result in a major gas escape
impacting public safety and reliability of supply

Where sacrificial anodes have been shown to be ineffective in maintaining adequate voltage
potentials, particularly at coating defect sites, there is a risk of containment loss as result of
undetected corrosion.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria.

The untreated risk associated with this project has been assessed as "Moderate” and has been
assigned Priority 3. Refer to the risk assessment matrix in Attachment B.

6 OPTIONS

There are no other alternatives other than to rely on the existing sacrificial anode system for
corrosion protection.

Cost Benefit Analysis

The primary benefit of this proposal is to minimise the risk of inadequate corrosion protection of
major steel trunk mains. This is difficult to quantify, however, it is regarded that an ICCP system
provides more effective corrosion protection thereby maximising the asset’s useful life.

The majority of steel mains within the South Australian distribution system are between 30 and 45
years old with a replacement value of circa $350M (700 km). The installation of ICCP could reduce
long term capital requirements by extending the life of these assets.

The life of a sacrificial anode depends on a number of factors and can range between 15-20 years.
Given that the majority of steel mains are of the order of 30 years old, it is expected that between
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200-300 anodes could require replacement (at $4,000 per anode) over the next 10 years. The
installation of additional ICCP units would avoid this replacement.

Based on 200 anodes to be replaced over the next 10 years (20 per year @ $4,000 per anode) the
net present cost (NPC 10%, 10 years) of anode replacement in 10 years is about $490k which is
greater than the cost of ICCP units.

In addition to the above, maintenance resource savings of about $85k per annum could be expected
(see below) with a payback on investment less than 5 years.

The installation of ICCP units is considered the most cost effective long term means of corrosion
protection.

Capex / Opex Trade-off

As discussed above, it is recognised that ICCP systems require additional maintenance to ensure the
TRUs are functioning appropriately, however this is offset by efficiencies associated with remote
monitoring of corrosion potentials. It is expected that once all ICCP units are installed, maintenance
resources can be reduced by 1 FTE or $85k per year (for CP Technician) by reducing the number of
CP test point sites and avoidance of annual anode replacement programs. The savings will accrue
from 2019/20.

7 JUSTIFICATION

Consistent with the requirements of rule 79(1)(a) of the National Gas Rules (NGR), AGN considers
that the capital expenditure that it is seeking is:

e Prudent — Inadequate corrosion protection can lead to premature failure requiring additional
maintenance or mains replacement capital costs.

e [Efficient —the cost estimates for this project are based on the costs of similar installations
carried out over the last few years utilising experienced contractors and internal resources.
As detailed in Section 6 above, this project proposal has a payback of less than 5 years.

e (Consistent with accepted and good industry practice — it is generally accepted across the
industry that impressed current systems provide more effective corrosion protection than
anode systems. Maintaining network integrity and reducing risks of major failures are code
requirements as outline in AS2285 (transmission pipeline code) and AS 4645 (distribution
network code.

e Necessary to achieve the lowest sustainable cost of delivering pipeline services — the project
will enable the life of the existing assets to be maintained longer than maintaining sacrificial
anode systems. Deferring replacement of assets is consistent with maintaining the lowest
sustainable cost of gas service delivery. The ICCP units will avoid future replacement
expenditure associate with sacrificial anodes, and deliver maintenance savings.

AGN therefore considers that the capital expenditure is justifiable under 79(1)(b) rule and rules
79(2)(a) and 79(2)(c) (i) and (ii) of the NGR as the expenditure as the overall economic value of the
expenditure is positive necessary in order to maintain and improve the safety integrity of services.
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8 PROJECT DELIVERY

The project is a continuation of current works, and will continue to be delivered in and efficient
manner by qualified contractors and supervised by internal personnel.

10 CONSEQUENCES OF NOT PROCEEDING

If the project is not continued, AGN will not be optimising the protection of a key class of assets and
not be undertaking the most efficient means of service delivery.
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ATTACHMENT A — Detailed Cost Breakdown

The cost of each unit and installation is:

e Total $62,000
Six units @ $62,000 = $372,000
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ATTACHMENT B - Risk Assessment

Health & Environment Operational Customer Reputation Compliance Financial Total Score of Risk
Safety Impact Levels
Likelihood Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
Risk Consequence Medium Minor Medium Minor Minor Medium Insignificant
Untreated
Moderate Low Moderate Low Low Moderate -
Risk Level
12 05 12 05 05 12 02 53
Likelihood Rare Rare Rare Rare Rare Rare Rare
Residual Consequence Major Minor Medium Minor Minor Medium Insignificant
Risk
Low Low ‘
Risk Level
06 03 06 03 03 06 01 28
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be
¥ regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA08

PROJECT REFERENCE

Network

AGN - SA

Project No.

SA08

Project Name

1&C Meter Set Refurbishment

Budget Category

Capex

Risk and Priority

Moderate, Priority 3

Reference Docs

2015 South Australia Network Asset Management Plan

Confidentiality Claim

Yes (Attachment A)

PROJECT APPROVAL

Prepared By:

Robin Gray, Manager Systems Operations and Annabel Sandery, Project Engineer

Reviewed By:

Robin Gray, Manager Systems Operations

Approved By:

Peter Sauer, General Manager SA Networks

1 Project Overview

Rationale for
Project

The protective paint on 800 elevated pressure Industrial and Commercial (1&C) meter sets in Australian
Gas Networks’ (AGN) South Australian network has deteriorated to such an extent that corrosion of
meter assembly pipe works, valves and fittings is becoming a problem. If left untreated, the corrosion
of these meter sets could lead to gas leaks and/or component failure (e.g. the valves seize) resulting in
the interruption of supply to customers. The untreated risk associated with these meters has been
rated as Moderate.

To address the risks posed by the corrosion of these meter sets, AGN commenced a refurbishment
program in 2010, which involves grit blasting and painting the meter sets. By the end of the AAP 300
meter sets will have been refurbished.

Options
Considered

Three options were considered as part of this business case:

e  Option 1 —Cease the current refurbishment program in the next AAP, which would leave AGN
exposed to the risk of a gas leak and/or component failure, resulting in an interruption to supply.

e  Option 2 — Continue the refurbishment program in the next AAP, by refurbishing the remaining
500 at risk I&C meter sets. This option mitigates the risk posed by corroded meter sets at an
estimated cost of $3,480 per meter set (or $1.76 million over the AAP).

e  Option 3 — Replace the remaining 500 at risk I1&C meter sets. This option mitigates the risk posed

by corroded meter sets at an estimated cost of $7,000 per meter set (or $3.5 million over the
AAP).

Option Selected

Option 2 has been selected because it is the most cost-effective method to mitigate the risks.

Estimated Cost

The forecast capital expenditure for the refurbishment option in the next AAP is $1.76 million (real
$2014/15).

Consistency with
the NGR

The refurbishment of at risk I&C meters complies with the new capital expenditure criteria in rule 79 of

the National Gas Rules because:

e jtis necessary to maintain and improve the safety of services and maintain the integrity of services
(rule 79(1)(b) and rules 79(2)(c)(i) and (ii)); and

e itissuch 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 (rule
79(1)(a)).

Stakeholder
Engagement

A key outcome of AGN’s stakeholder engagement program was drawing upon stakeholder values and
insights to identify four operational themes. This project is consistent with the Maintain theme
because its implementation will enable AGN to continue to provide a safe and reliable supply of natural
gas to our customers. More information on our stakeholder engagement program and results is
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| | provided in Chapter 3 of the Access Arrangement Information (AAl).

2 Background

The South Australian network has approximately 9,000 1&C meter sets of various configurations and
sizes. Of the 9,000 I1&C meters installed, there are approximately 2,000 elevated pressure meter sets
with large regulators, filters, pilots and OPSO valves fitted. While the meters on these sets are
changed on a 10-year basis, the meter assembly (pipe work, valves and regulators) have remained
unchanged, with some installations up to 30-45 years old.

The preventative maintenance for these larger meter assemblies typically involves mechanical and
instrumentation checks with minimal “touch up”* painting only carried out if necessary. However,
the external condition on elevated pressure meter sets is reaching a level where touch up painting is
no longer sufficient to effectively maintain the meters. This is because the protective paint has
deteriorated to such an extent that corrosion of meter assembly pipe works, valves and fittings is
becoming a problem. Significant corrosion has been observed on a number of meter sets and there
have also been instances where pipework, at the air and soil interface, has failed due to the
extensive corrosion.

To address the risk, AGN commenced a refurbishment program in 2010, which involves on-site grit
blasting and extensive repainting’ of the 800 elevated pressure meters that have been identified as
being most at risk because of poor external condition. This program was approved by the AER in the
last AA review and by the end of the current AAP, 300 meter sets are expected to be refurbished
leaving another 500 to be refurbished in the next AAP.

As outlined in Chapter 3 of the AAI, AGN has undertaken a comprehensive engagement program to
better understand the values of stakeholders. During this engagement, stakeholders clearly
indicated that they viewed gas as a reliable source of energy and indicated that they would like high
levels of safety and reliability maintained. Consistent with the above insight, continued
refurbishment of at risk 1&C meter sets/assemblies will enable AGN to continue to provide a safe
and reliable supply of natural gas to customers.

3 Risk Assessment

The key risk posed by the corroded meter sets is that the corrosion lead to gas leaks and/or
component failure (e.g. the valves seize) and results in the interruption of supply to customers.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria. In short, the untreated risk associated with the corrosion has
been assessed as "Moderate” and assigned a Priority 2 rating. Further detail on the risk assessment
that has been carried out can be found in Attachment B.

Touch up painting consists of cleaning and grinding spots with little or no paint cover and reapplying new paint. This work is done by
internal crew as part of preventative maintenance.

2 More extensive painting consists of completely grit blasting the meter set and reapplying new paint. This work is done by a contractor.
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4 Key Drivers and Assumptions
The key assumptions and drivers for the project are set out below:

e The corrosion of meter assembly pipe works, valves and fittings has reached a point where a
comprehensive program of on-site grist blasting and repainting is required to ensure the life of
the asset can be maximised.

e 800 meter sets have been identified as being in the poorest condition, of which 300 will be
refurbished by the end of the current AAP and a further 500 in the upcoming AAP.

e External contract resources will be used to undertake the proposed site works.

e The project is consistent with AGN’s operational theme of “Maintain” network safety. It
specifically relates to the following insights:

- Customers value AGN’s high reliability and want AGN to keep providing the same (as a
minimum) service levels.

- Customers view gas as a reliable source of energy.

5 Options

Three options have been considered as part of this business case:

e Option 1 — Cease the refurbishment program that commenced in this AAP.

e Option 2 — Continue the refurbishment program in the next AAP by refurbishing the remaining
500 1&C meter sets through on-site grit blasting and repainting.

e Option 3 —Replace the 500 I&C meter sets.

Cost and Benefits of Options

Item Option 1 Option 2 Option 3
Stop the program Refurbish 500 1&C meter sets Replace 500 I&C meter sets

Costs/ If the 500 1&C meter sets that | $1.74 million (real $2014/15) $3.5 million (real $2014/15) over
Risks have been identified as being in | over the AAP, or $3,480 per the AAP, or $7,000 per meter set.

poor condition are not | meter set (see next section for

refurbished or replaced there is a | further detail).

risk that corrosion activity will

cause a gas leak, or component

failure and an interruption of

supply.

The life of the external pipe work

valves and fittings can also be

expected to be substantially

reduced and future repairs more

expensive than refurbishment

costs in the medium to longer

term.
Benefits No upfront costs to refurbish or | This option provides effective This option effectively mitigates

replace the meter sets. mitigation of the risks associated | the risks associated with corroded

with corroded meter sets, at the meter sets.
least cost.
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As this table highlights, Option 1 will do nothing to reduce the risks posed by the corrosion and over
the medium to longer term is expected to be more costly than Option 2. Options 2 and 3 on the
other hand, will reduce the risks but the costs of risk mitigation differ, with Option 2 being more cost
effective than Option 3. Option 2 has therefore been chosen to rectify the risks posed by corroded
meter sets and is considered consistent with the action that a prudent operator would take.

6 Forecast Cost for the Upcoming AAP

The table below provides a summary of the capital expenditure that is forecast to be incurred in the
next AAP refurbishing the remaining 500 I&C meter sets.

Capital Expenditure ($’000s Real $2014/15 — excluding overheads)

FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
External Resources 340 340 340 340 340 1,700
Internal Resources 12 12 12 12 12 60
Total 352 352 352 352 352 1,760

The forecast has been based on the average costs that have been incurred refurbishing the 1&C
meters in 2014, which has been carried out using a combination of internal and external resources.
The external resources have been used for grit blasting and painting and were selected through a
competitive tender process. The internal resources have been used for field supervision and
customer liaison and are based on APA’s internal rates. A more detailed cost breakdown is provided
in Attachment A.

7 Consistency with the National Gas Rules

Consistent with the requirements of rule 79(1)(a) of the National Gas Rules, AGN considers that the
proposed expenditure is:

e Prudent — This expenditure is necessary in order to improve the safety and maintain the integrity
of services because unchecked corrosion activity could lead to gas leaks and/or component
failure resulting in the interruption of gas supply. The expenditure is therefore of a nature that a
prudent service provider would incur.

e [Efficient — Without the proposed expenditure the external pipe work valves and fittings can be
expected to further deteriorate and corrode, reducing the life of these assets and/or making
future repairs more expensive. When coupled with the fact that Option 2 is the most cost
effective option and will be carried out in the least cost manner by using a combination of
internal and external resources, the proposed expenditure can be considered consistent with
what a prudent service provider acting efficiently would incur.

e (Consistent with accepted and good industry practice — It is good industry practice to identify risks
and take action to address those risks, and to ensure that assets undergo refurbishment when
required to extend asset life.
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e To achieve the lowest sustainable cost of delivering pipeline services — The proposed project is
necessary to maximise the life of the 1&C meter sets that have been identified as being in poor
condition. Without the proposed expenditure the external pipe work valves and fittings would
further deteriorate and corrode, reducing the life of these assets and making future repairs more
expensive. In the long term, the costs of not undertaking the proposed project would be
considerably greater. The proposed expenditure is therefore consistent with the objective of
achieving the lowest sustainable cost of delivering pipeline services.

It follows from these observations that the capital expenditure is consistent with rule 79(1)(a) of the
National Gas Rules. The proposed capital expenditure is also consistent with 79(1)(b), because it is
necessary to:

e maintain and improve the safety of services (79(2)(c)(i)); and

e maintain the integrity of services (79(2)(c)(ii)).
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ATTACHMENT A — Detailed Cost Breakdown

The tables below provide a breakdown of the cost of refurbishing a single meter set and the annual
costs for the next AAP. All the costs in these tables are expressed in real $2014/15 values and
exclude overheads.

Estimation of Refurbishment Costs per Meter Set ($2014/15)

Cost item

Cost
]
|
]

Estimation of Refurbishment Costs for 500 Meter Sets
2016/17 2017/18 2018/19 2019/20 2020/21 Total
I [ ] H H H H [ ]
I [ ] [ I ] I
] I B B I I e
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ATTACHMENT B - Risk Assessment

The top panel in the table below sets out the results of the risk assessment assuming the
refurbishment of I&C meter sets is not undertaken (untreated risk), while the bottom panel sets out
the residual risks if the refurbishment works are implemented. Section 3.3 of the Asset
Management Plan provides further information on APA’s risk assessment framework.

Health & . . . . . . Total Score of
Environment Operational Customers Reputation Compliance Financial .
Safety Risk Levels
Likelihood Possible Possible Possible Possible Possible Possible Possible
Consequence Minor Minor Minor Minor Minor Minor Medium
Risk
Untreated
Low Low Low Low Low Low Moderate
Risk Level 62
08 08 08 08 08 08 14
Likelihood Rare Rare Rare Rare Rare Rare Rare
Residual
Risk
Consequence Minor Minor Minor Minor Minor Minor Medium
Low
Risk Level 24
03 03 03 03 03 03 06
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should
¥ be regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA09
Network AGN - SA
Project No. SA09

Project Name

Valve Corrosion Protection

Budget Category

Capex

Risk and Priority

High, Priority 2

Reference Docs

2015 South Australia Network Asset Management Plan

Confidentiality Claim

Yes (Attachment A)

PROJECT APPROVAL

Prepared By:

Robin Gray, Manager Systems Operations and Tom Bloch, Project Engineer

Reviewed By:

Robin Gray, Manager Systems Operations

Approved By:

Peter Sauer, General Manager SA Networks

1

Project Overview

Rationale for

This project is a continuation of Australian Gas Network’s (AGN) remediation of critical isolation valves

Project located in underground valve pits in the South Australian gas distribution network. Inspections have
highlighted significant corrosion activity that, left unchecked, poses a significant risk to the safe and reliable
supply of gas. The risk associated with these valves has been assessed as High from an operational
perspective.

The remediation involves grit blasting the valves in situ and coating them to protect against further
corrosion. The program commenced in 2010 with 170 valves expected to be completed by the end of this
Access Arrangement Period (AAP), with a further 80 valves to be completed over the AAP.

Options Three options have been considered as part of this business case:

Considered e  Option 1 - Do nothing.

e  Option 2 — Continue the valve recoating program on the 80 remaining critical isolation valves at a cost
of $0.311 million (or $3,887.50 per valve).

e  Option 3 - Replace the remaining 80 critical isolation valves at a cost of $0.8-$1.6 million (or $10,000-
$20,000 per valve).

Option Option 2 has been selected because:

Selected e itis more cost effective than Option 3; and
e  Option 1 will do nothing to reduce the risk posed by the corrosion and could give rise to much higher

costs in the longer run as the corrosion accelerates and if a significant leak occurs.

Estimated The forecast capital expenditure requirement for the remediation work in the upcoming AAP is

Cost $0.311 million (real $2014/15).

Consistency
with the NGR

This remediation of corrosion of critical isolation valves complies with the new capital expenditure criteria
in rule 79 of the National Gas Rules because:

e it is necessary to maintain and improve the safety of services and maintain the integrity of services
(rules 79(1)(b) and 79(2)(c)(i) and (ii)); and
e it is 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 (rule
79(1)(a)).

Stakeholder
Engagement

A key outcome of AGN’s stakeholder engagement program was drawing upon stakeholder values and
insights to identify four operational themes. This project is consistent with the Maintain theme because its
implementation will enable AGN to continue to provide a safe and reliable supply of natural gas to our
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| | customers. See Chapter 3 of the Access Arrangement Information (AAl) for further detail.

2 Background

There are 250 key network isolation valves within the network. These valves are:
e Primary isolation valves on primary mains to over 400,000 consumers.

e (Critical for isolation and pressure control in event of a major gas escape.

o Generally located on major trunk mains or branches off the major trunk mains within major
transport corridors.

The valves are located in underground concrete and brick chambers accessed via a small manhole
cover located in the roadway or footpath. These chambers are susceptible to accelerated corrosion
due to the wet environment. The high humidity created by the lack of ventilation and constant
presence of water results in corrosion pitting, which if left unchecked, could result in these valves
being inoperable, particularly for emergency isolation and pressure control. Consequences include a
major gas escape, creating a risk to the public as well as to maintenance personnel.

The valves that are buried in the smaller 300mm diameter chambers also contain a cavity where
there is no soil contact. These valves are wrapped and not able to be visually checked for corrosion
unless they are excavated.

The valves in small chambers are subject to stresses placed on them by heavy traffic pushing down
on the chamber to the valve. This can damage the protective wrapping allowing corrosion to form
on the body of the valve, which may make it inoperable. In a worst case scenario corrosion could
penetrate the adjoining pipe with potential for a major gas escape.

Cathodic protection (CP), which normally protects the steel main from corrosion, is not effective in
these valve pits or small chamber locations as there is no contact with the soil to make the electrical
connection. Corrosion protection is provided by specially applied paint coating, in some cases
combined with pipe wrapping.

It has been over 20 years since a major coating application, with various amounts of “touch up”
painting undertaken over the years during routine inspections. The condition of this paintwork has
deteriorated to the point that touch up painting is no longer an appropriate process.

Engineering inspections and maintenance feedback has highlighted that:

(a) Corrosion pitting has been gradually progressing in all valve pits over time to a point that a
remediation program is required before ongoing corrosion becomes critical; and

(b) Periodical maintenance, as relied upon to-date, will no longer be effective in stemming the
degradation and will not be cost effective.
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Some of the corrosion found has resulted in costly repairs involving grit blasting and wall thickness
inspection to ensure the integrity of the pipe has not been compromised. Figure 1 illustrates the
condition of some of the valves.

Figure 1: Isolation Valves located in Vaults - Examples

New coating standards and materials are now available with special corrosion inhibitors, which
protect the pipe and valves in valve chambers for 30 to 40 years when properly applied.

A valve recoating program was approved by the AER in the last AA review and has been in place for
the past few years with about 170 of the 250 valves expected to be completed by the end of the
current AAP. Refer to Attachment B for valve site list. The recoating program involves exposing the
valve, grit blast the pipe and valves in these chambers and then apply the special corrosion inhibitor
coating. This program avoids expensive replacement should the valve become inoperable. If the
latter occurs, the pipeline must be shut down using hot tap and stopple equipment, a section cut
out, and a new valve installed. The cost of replacing the valve can vary between $10,000 and
$20,000.

As outlined in Chapter 3 of the AAI, AGN has undertaken a comprehensive engagement program to
better understand the values of our stakeholders. During this engagement, stakeholders told us that
they viewed gas as a reliable source of energy and indicated that they would like us to maintain our
high levels safety and reliability. Consistent with the above insight, the remediation of corrosion on
critical isolation valves will enable AGN to continue to provide a safe and reliable supply of natural
gas to customers.

3  Risk Assessment

The risks associated with the corrosion of critical isolation valves are that:

e a significant gas leak may occur, which necessitates emergency response and repair and an
interruption to supply to customers and businesses;

e the valves become inoperable; and

e maintenance costs will increase as the corrosion accelerates.
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A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria. Further detail on the risk assessment that has been carried out
can be found in Attachment C. In short, the untreated risk associated with the critical isolation
valves has been assessed as "High” given the risk associated with a major gas escape resulting in an
interruption to supply, and has been assigned a Priority 2 rating.

4  Key Drivers and Assumptions

The key assumptions and drivers for the project are as follows:

e Engineering inspections and maintenance feedback has highlighted that corrosion pitting is
progressing to a point that the remediation program must continue to avoid ongoing corrosion.

e Touch up painting is no longer effective in protecting these valves from corrosion with in situ grit
blasting and coating the only effective solution.

e Severe valve corrosion could render the valve inoperable affecting control of major gas escape
potentially impacting several thousand consumers.

e The project is consistent with AGN’s operational theme of “Maintain” network safety. It
specifically relates to the following insights:
- Customers value AGN’s high reliability and want AGN to keep providing the same (as a
minimum) service levels.

- Customers view gas as a reliable source of energy.

5 Options

Three options have been identified to deal with the risks posed by the corrosion of critical isolation
valves:

e Option 1 - Do nothing.
e Option 2 — Continue the valve recoating program on the 80 remaining critical isolation valves.

e Option 3 - Replace the remaining 80 critical isolation valves.

The costs and benefits associated with these three options are summarised in the table below. As
this table highlights, Option 1 will do nothing to reduce the risk posed by the corrosion and could
give rise to much higher costs in the longer run as the corrosion accelerates and if a significant leak
occurs. In contrast to Option 1, options 2 and 3 will both reduce the risks posed by the corrosion,
but the cost of replacing the valves before the end of their lives is 2.6-5.1 times more expensive than
carrying out the recoating program. Option 2 is therefore more cost effective than Option 3 and has
been selected.
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Costs and benefits of the options

Item

Option 1
Do Nothing

Option 2 Option 3
Valve Recoating Program Replace 80 Critical Valves

Costs/Risks

Risk that corrosion results

in:

e  asignificant gas leak,
which gives rise to
emergency repair costs
and interrupts supply
to 3,000-15,000
customers (the cost of
relighting this number
of customers ranges
from $0.15-
$1.5 million);

e thevalves becoming
inoperable and having
to be replaced at a cost
of $10,000-$20,000 per
valve; and

e  higher ongoing
maintenance costs as
the corrosion
accelerates.

$0.311 million (real $2014/15) (or | $0.8-$1.6 million (real $2014/15) (or
$3,887 per valve) $10,000-520,000 per valve)

Benefits

No upfront costs.

Both the recoating and replacement program will reduce the operational risk
from High to Moderate because they reduce the risk of:

e a significant gas leak and the costs associated with carrying out
emergency repairs and customer relights;

e valves becoming inoperable and so avoids the costs of replacing the
valves before the end of their lives; and

e higher ongoing maintenance costs as the corrosion accelerates.

6 Forecast Cost for the Upcoming AAP

The valve recoating program in the next AAP will involve grit blasting and recoating the remaining 80
isolation valves at a rate of 16 per year using external contractors for excavation and coating, with
supervision by an internal supervisor and engineer to ensure that the coating is applied correctly,
maximising the effective life of the coating.

The following table sets out the forecast capital expenditure associated with this work over the next
AAP, which has been based on the following assumptions:

e A coating contractor with confined space accreditation, is contracted to grit blast and paint the
valves and pipe work. The cost of this work is based on the average cost of recently completed

work.

e One internal supervisor, one technician and one assistant are used for auditing and confined
space set up. The cost of this work is based on APA’s current internal rates.
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e One field crew is contracted to carry out the excavation work. The cost of this work is based on

current contractor rates.

e Traffic control crew are contracted. The cost of this work is based on current contractor rates.

The timing of the recoating has been scheduled to ensure adequate capacity of resources to
undertake the program of work. The program to-date has confirmed contractors have capacity to

deliver the planned program of work.

A more detailed breakdown of the cost is provided in Attachment A.

Capital expenditure forecast excluding overheads ($’000 real $2014/15)

FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Contractor Costs 34.6 34.6 34.6 34.6 34.6 173
Direct Labour Costs 27.6 27.6 27.6 27.6 27.6 138
Total 62.2 62.2 62.2 62.2 62.2 311

7 Consistency with National Gas Rules

Consistent with the requirements of rule 79(1)(a) of the National Gas Rules, AGN considers that the
capital expenditure is:

e Prudent — The expenditure is necessary in order to maintain and improve the safety of services
and maintain the integrity of services and is of a nature that a prudent service provider would
incur. These valves are critical for emergency isolation and pressure control. Failing to arrest
the current corrosion activity could render these valves inoperable, or result in a significant gas
escape.

e [Efficient — The work program is the only practical and effective option to efficiently address the
risk posed by the corrosion of these valves. The cost of carrying out the work is based on the
current costs of undertaking such work, which will involve the use of specialist contractor
resources, other external contractor resources and internal supervision. The contractor rates
are based on competitively tendered rates. The expenditure is therefore of a nature that a
prudent service provider acting efficiently would incur.

e (Consistent with accepted and good industry practice — Addressing the risks associated with the
corrosion and poor condition of critical isolation valves is considered to be essential and
consistent with the requirement in Australian Standards AS4645 and AS2885 that risks be
managed risks to as low as reasonably practicable and in a manner that balances costs and risks.

e To achieve the lowest sustainable cost of delivering pipeline services — If the project does not
continue additional costs may be incurred with the emergency response and repair of gas leaks
and ongoing maintenance costs associated with accelerated corrosion. The expenditure is
therefore consistent with the objective of achieving the lowest sustainable cost of delivery.
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The capital expenditure can therefore be viewed as being consistent with rule 79(1)(a) of the

National Gas Rules. The proposed capital expenditure is also consistent with 79(1)(b), because it is
necessary to:

e maintain and improve the safety of services (79(2)(c)(i)); and

e maintain the integrity of services (79(2)(c)(ii)).
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ATTACHMENT A — Detailed Cost Breakdown

The table below provides a detailed breakdown of the valve refurbishment unit costs set out in
Section 6.

$ (Real 2014/15 - excluding overheads)
Item Cost
Total Unit Cost 3,884
Annual Valve Refurbishment — No. 16
Total Annual Cost 62,144
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ATTACHMENT B - Valve Site List

Valve ID USID Address

5951041 5081716 | OSBORN TERRACE PLYMPTON 5038 SA

5970167 3405536 | DRAYTON STREET HINDMARSH 5007 SA

5955322 3580464 | NEWTON ROAD CAMPBELLTOWN 5074 SA

5959001 6399077 | COMMERCIAL ROAD ELIZABETH SOUTH 5112 SA

5969136 3251501 | MAIN SOUTH ROAD OHALLORAN HILL 5158 SA

5969140 3251501 | MAIN SOUTH ROAD OHALLORAN HILL 5158 SA

5950563 3251501 | MAIN SOUTH ROAD OHALLORAN HILL 5158 SA

5972287 9590410 | GRAVES STREET NEWTON 5074 SA

5972090 2526196 | MEREDITH STREET NEWTON 5074 SA

37428254 9530747 | HENLEY BEACH ROAD MILE END 5031 SA

47809995 2571431 | RIVER ROAD NOARLUNGA DOWNS 5168 SA

45451363 7124619 | TANUNDA ROAD NURIOOTPA 5355 SA

5962388 1904635 | CHURCHILL ROAD KILBURN 5084 SA

5964139 9683641 | CAVAN ROAD DRY CREEK 5094 SA

5958401 3277189 | KETTERING ROAD ELIZABETH SOUTH 5112 SA

5960417 2180018 | BAROSSA VALLEY WAY NURIOOTPA 5355 SA

5959685 8507075 | MAIN NORTH ROAD SALISBURY PARK 5109 SA

5972402 1492915 | GALLIPOLI GROVE REGENCY PARK 5010 SA

5954340 7308838 | DAVID STREET PORT PIRIE 5540 SA

34662982 2250029 | MURRAY BRIDGE DOWN STREAM RIVERLAND PIPELINE 9999 SA

5954348 1735154 | FLORENCE STREET PORT PIRIE 5540 SA

5954523 4893253 | ELLEN STREET PORT PIRIE 5540 SA

5953181 8379027 | CAUSEWAY ROAD GLANVILLE 5015 SA

45228953 3102543 | OLD MILL ROAD NURIOOTPA 5355 SA

5960421 7124619 | TANUNDA ROAD NURIOOTPA 5355 SA

45451350 7124619 | TANUNDA ROAD NURIOOTPA 5355 SA

5958997 6399077 | COMMERCIAL ROAD ELIZABETH SOUTH 5112 SA

5961696 9496905 | BRIDGE ROAD GULFVIEW HEIGHTS 5096 SA
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Valve ID UsID Address
5959371 6807272 | YATALA VALE ROAD FAIRVIEW PARK 5126 SA
5959537 3361312 | MERSEY ROAD OSBORNE 5017 SA
5955613 3747430 | CHIEF STREET BROMPTON 5007 SA
5955645 4685214 | THIRD STREET BOWDEN 5007 SA
5955649 3405536 | DRAYTON STREET HINDMARSH 5007 SA
5961910 9696123 | WYNN VALE DRIVE WYNN VALE 5127 SA
5959689 1486912 | SAINTS ROAD SALISBURY PLAIN 5109 SA
5959304 5599011 | GOLDEN GROVE ROAD GOLDEN GROVE 5125 SA
5958311 5284491 | BOLIVAR ROAD BURTON 5110 SA
5960316 5962632 | SMITH ROAD SALISBURY EAST 5109 SA
5961999 7117609 | LANGHAM PLACE PORT ADELAIDE 5015 SA
5957724 9765843 | WOMMA ROAD EDINBURGH NORTH 5113 SA
5951706 1193991 | VICTORIA ROAD LARGS NORTH 5016 SA
5961082 3190198 | BRIDGE ROAD POORAKA 5095 SA
5962659 1209853 | OLD PORT ROAD ROYAL PARK 5014 SA
5962655 1209853 | OLD PORT ROAD ROYAL PARK 5014 SA
5956438 3580464 | NEWTON ROAD CAMPBELLTOWN 5074 SA
5956442 3580464 | NEWTON ROAD CAMPBELLTOWN 5074 SA
5969816 3571194 | BROUGHAM STREET MAGILL 5072 SA
5967975 8928398 | CURTIS ROAD MUNNO PARA WEST 5115 SA
5967959 3439363 | CURTIS ROAD SMITHFIELD PLAINS 5114 SA
5961561 4205172 | GRAND JUNCTION ROAD WALKLEY HEIGHTS 5098 SA
5952634 1448389 | TAPLEYS HILL ROAD SEATON 5023 SA
5952630 1448389 | TAPLEYS HILL ROAD SEATON 5023 SA
5954931 2443794 | WALKER AVENUE PARADISE 5075 SA
5955326 3580464 | NEWTON ROAD CAMPBELLTOWN 5074 SA
5969823 4066510 | THE PARADE KENSINGTON PARK 5068 SA
5956133 3334727 | TUSMORE AVENUE TUSMORE 5065 SA
5960429 1798354 | TOLLEY ROAD NURIOOTPA 5355 SA
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5967979 3030472 | COVENTRY ROAD MUNNO PARA 5115 SA
5967987 3030472 | COVENTRY ROAD MUNNO PARA 5115 SA
5969776 7265872 | INNES ROAD WINDSOR GARDENS 5087 SA
5956504 4084669 | LEVELS ROAD POORAKA 5095 SA
5956508 4084669 | LEVELS ROAD POORAKA 5095 SA

26311475 8746907 | TAPLEYS HILL ROAD WEST BEACH 5024 SA

51865531 2841605 | JAMES CONGDON DRIVE MILE END 5031 SA
5959275 5702570 | GREENWITH ROAD GOLDEN GROVE 5125 SA
5951863 6340718 | HARGRAVE STREET BIRKENHEAD 5015 SA
5962384 5478025 | CROMWELL ROAD KILBURN 5084 SA
5969682 5478025 | CROMWELL ROAD KILBURN 5084 SA
5959279 5702570 | GREENWITH ROAD GOLDEN GROVE 5125 SA
5962410 1904635 | CHURCHILL ROAD KILBURN 5084 SA
5958612 3277189 | KETTERING ROAD ELIZABETH SOUTH 5112 SA
5958616 3277189 | KETTERING ROAD ELIZABETH SOUTH 5112 SA
5964167 7464214 | CHURCHILL-N ROAD DRY CREEK 5094 SA
5970462 3361312 | MERSEY ROAD OSBORNE 5017 SA
5958298 9621298 | DIMENT ROAD BURTON 5110 SA
5953084 5359610 | JETTY ROAD LARGS BAY 5016 SA
5951977 5379775 | CORMACK ROAD WINGFIELD 5013 SA
5951981 5379775 | CORMACK ROAD WINGFIELD 5013 SA
5952041 9646200 | MAY TERRACE OTTOWAY 5013 SA
5963130 9591048 | EXETER TERRACE DUDLEY PARK 5008 SA
5965128 3183002 | SECOND STREET BROMPTON 5007 SA
5951915 9367525 | SOUTH ROAD WINGFIELD 5013 SA
5964209 7558916 | CHURCHILL-N ROAD CAVAN 5094 SA
5945375 4851235 | DYSON ROAD CHRISTIES BEACH 5165 SA
5945383 4851235 | DYSON ROAD CHRISTIES BEACH 5165 SA
5944225 2341073 | NEWLAND AVENUE MARINO 5049 SA
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5944000 9151568 | MORPHETT ROAD SEACOMBE GARDENS 5047 SA
5949484 2702506 | MORPHETT ROAD GLENGOWRIE 5044 SA
5951229 6475960 | MORPHETT ROAD NOVAR GARDENS 5040 SA
5964818 2109674 | RICHMOND ROAD MARLESTON 5033 SA
5943958 7235506 | STEPHENSON AVENUE SOUTH BRIGHTON 5048 SA
5944743 7219397 | COLUMBIA CRESCENT HALLETT COVE 5158 SA
5944739 7219397 | COLUMBIA CRESCENT HALLETT COVE 5158 SA
5950908 2859153 | CHRISTINA STREET EDWARDSTOWN 5039 SA
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ATTACHMENT C - Risk Assessment

The top panel in the table below sets out the results of the risk assessment assuming the
remediation of corrosion on critical isolation valves is not carried out (untreated risk), while the
bottom panel sets out the residual risks if the remediation works are carried out (residual risk).
Section 3.3 of the Asset Management Plan provides further information on APA’s risk assessment
framework.

Total

Health & Score of
Environment Operational Customers Reputation Compliance Financial

Risk
Levels

Safety

Likelihood Possible Possible Possible Possible Possible Possible Possible
Consequence | Insignificant Insignificant Significant Minor Minor Medium Minor
Risk
Untreated
High Low Low Moderate Low
Risk Level 64
04 04 20 08 08 14 08
Likelihood Rare Rare Rare Rare Rare Rare Rare
Residual —— — — - - - .
Risk Consequence | Insignificant Insignificant Significant Minor Minor Medium Minor
Moderate Low
Risk Level 30
01 01 13 03 03 06 03
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be
¥ regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.

Page 13 of 13



4) GasNetworks

APA Group —
N\

PROJECT REFERENCE
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Project Name

Sleeved Railway Crossings
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Risk and Priority

High, Priority 2
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2015 South Australia Network Asset Management Plan

Prepared By:

Confidentiality Claim

PROJECT APPROVAL
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Annabel Sandery, Project Engineer and Robin Gray, Manager Systems Operations

Reviewed By:

Robin Gray, Manager Systems Operations

Approved By:

Peter Sauer, General Manager SA Networks

1 Project Overview

Rationale for
Project

This project is a continuation of an existing program that was approved by the AER in the 2011-
2016 Access Arrangement Review. It involves the inspection and repair of transmission pressure
(TP) sleeved crossings within the network. Previous installation practices and third party activities
within road and rail corridors have resulted in a number of instances of compromised cathodic
protection on sleeved crossings. This has created the potential for premature failure of the steel
transmission mains with associated risks to the public and reliability of supply.

81 TP sleeve crossing sites have previously been identified to be at risk, with 26 sites expected to
be completed (assessed and remediated) during the current regulatory period. The remaining 55
sites will be assessed and remediated over the next regulatory period (11 per annum).

The risk associated with these sleeved crossings has been assessed as high from an operational
perspective (Priority 2).

Options
Considered
and Selected

Because this is a continuation of an existing program that has already been approved by the AER
the options analysis that was originally carried out in the lead up to the last Access Arrangement
has not been repeated. It is worth noting though that when the original analysis was carried out
the inspection and repair option was found to be the only prudent option to address the risk of a
major gas escape and the potential impact on safety and supply reliability was to excavate and
physically inspect the sleeve crossings and remediate as required.

Estimated
Cost

The forecast capital expenditure requirement for the inspection and repair program in the
upcoming AA Period (AAP) is $2.183 million (real $2014/15).

Consistency
with the NGR

This inspection and repair program complies with the new capital expenditure criteria in rule 79

of the National Gas Rules because it is:

e necessary to maintain and improve the safety of services and maintain the integrity of
services (rules 79(2)(i) and (ii)); and

e 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.

Stakeholder
Engagement

A key outcome of AGN’s stakeholder engagement program was drawing upon stakeholder values
and insights to identify four operational themes. This project is consistent with the Maintain
theme because its implementation will enable AGN to continue to provide a safe and reliable
supply of natural gas to our customers. See Chapter 3 of the Access Arrangement Information
(AAI) for further detail.
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2 Background

A safety review by APA Network Engineering in 2009 identified steel mains contained within sleeved
crossings as being at particular risk of corrosion due to the damp environment within the annular
sleeve space, and the absence of electrical connectivity of the mains to the surrounding soil
rendering cathodic protection ineffective. The review further found that in a number of locations
vent pipes had been knocked over or removed by unknown third parties during modifications or
alteration to the associated road and/or rail corridor. The absence of venting creates a confined
space, which, in the event of a gas leak, could lead to a potentially explosive environment resulting
in a risk to personnel, plant, equipment and public property in the immediate vicinity.

A premature failure of these mains as a result of corrosion will result in substantial cost and
consumer disruption due to the complexity of the repair. It may also give rise to compensation
claims if the failure results in personal injury or damage to property.

There are 292 locations within the network where sleeved and vented crossings have been used.
However, the focus of this program of work is the 81 transmission pressure mains crossings (see
Attachment B for site details).

The table below summarises the number of crossings by pipe material and pressure regime.

Material
Pressure Regime Steel Cast Iron Poly Total
Transmission 81 0 0 81
High 89 0 34 123
Medium 35 11 15 61
Low 7 8 12 27
Total 212 19 61 292

Sleeved crossings related to steel transmission mains are considered to pose the highest risk
because these mains are the primary supply to the downstream distribution network and the
volume of gas emanating from a leak at 1750kpa is significant. The likely repair strategy for a
transmission leak has the potential to disrupt supply to a large number of consumers.

Over 80 per cent of the transmission network within the Adelaide metropolitan area has been in
service for 25 years or more. There is a risk that mains in sleeved crossings in a damp and wet
environment left “unprotected” due to ineffective corrosion protection could have significant
coating disbandment and/or deterioration with undetected corrosion resulting in a major gas leak.

This risk was identified in the 2011-16 AAP and an allowance for the physical assessment and
remediation of TP sleeve crossings included in the capital expenditure program that was approved
by the AER.
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Work on this inspection and repair project commenced in 2013. By the end of this regulatory period,
26 sites are expected to be completed leaving a further 55 sites to be completed in the next
regulatory period (or 11 per annum).

At a number of sites the presence of underground water prevented the use of dry excavation
techniques to expose the sleeves for inspection and welding to repair vent pipes. This problem has
been overcome using civil contractors to excavate, secure the site and pump the water out while
cutting and welding operations are undertaken. To date, despite the evidence of minor corrosion it
has not been necessary to replace any of the TP mains encased within the sleeves.

The high pressure and medium pressure steel sleeved crossings are not considered to pose the same
risk as transmission mains because of the lower pressure and the fewer number of consumers
affected by a more localised failure. A number of these crossings are associated with smaller
diameter mains servicing less than 100 consumers.

Although corrosion may not be an issue for cast iron mains contained within sleeves, there is a
possibility of mains fracturing as result of differential soil movement concentrating stresses at the
entrance and exit points. This risk associated with cast iron will be progressively eliminated as all the
cast iron mains are scheduled to be replaced over the next AAP.

As outlined in Chapter 3 of the AAI, AGN has undertaken a comprehensive engagement program to
better understand the values of our stakeholders. During this engagement, stakeholders told us that
they viewed gas as a reliable source of energy and indicated that they would like us to maintain our
high levels safety and reliability. Consistent with the above insight, the assessment and repair of
sleeved railway crossings will enable AGN to continue to provide a safe and reliable supply of natural
gas to customers.

3 Risk Assessment

The key risk addressed by this assessment and remediation project is the risk of unexpected failure
associated with corrosion of steel TP mains encased in a sleeve that results in a significant gas
escape (and possible explosion) and adversely affects public safety and causes a major interruption
to gas supply.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria. Further detail on the risk assessment that has been carried out
can be found in Attachment C. In short, the untreated risk associated with the sleeved railway
crossings has been assessed as "High” given the risk associated with a major gas escape resulting in
an interruption to supply, and has been assigned a Priority 2 rating.

4 Key Drivers and Assumptions

The key assumptions and drivers for this project are outlined below:

e Given the age of TP mains (over 25 years) there is potential for significant undetectable
corrosion occurring within sleeved crossings.
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e A resulting leak could pose a risk to public safety and the security of supply to a significant
number of consumers.

e The integrity and life of the existing asset should be maintained by deferring replacement costs
for as long as reasonably practicable.

This project is also consistent with AGN’s operational theme of “Maintain” network safety. It
specifically relates to the following insights:

e Customers value AGN’s high reliability and want AGN to keep providing the same (as a
minimum) service levels.

e Customers view gas as a reliable source of energy.

5 Options

As noted in Section 2, this is a continuation of a program of work approved for the current AAP. The
options analysis that was originally carried out for this project ahead of the 2011-2016 Access
Arrangement Review (see business case 18) has not therefore been repeated. It is worth noting
though that the key finding from the original analysis was that the only prudent option to address
the risk of a major gas escape and the potential impact on safety and supply reliability was to
excavate and physically inspect the sleeve crossings and remediate as required.

It is also worth noting that if this project doesn’t proceed and a failure occurs that results in a major
supply loss, AGN will incur additional costs replacing the carrier pipe and relighting consumers. If
the failure results in personal injury or damage to property, then AGN may also face compensation
claims. Not addressing the corrosion can also be expected to reduce the useful lives of the assets.
These costs are likely to be significant and not in the long-term interests of consumers, which is why
the inspection and remediation option was taken.

6 Forecast Cost for the Upcoming AAP

The scope of this project involves excavating, exposing and physically inspecting the sleeve crossing
at entry and exit points for moisture and/or corrosion and the repair or replacement of vent pipes.
The work continues on an annual basis, avoiding work in winter periods when water-saturated
ground is present.

To date the work has been carried out by a combination of internal pressure control, supervision and
project management staff and contract resources (selected through a competitive tender process),
for main laying, excavation and reinstatement. AGN intends to use the same approach over the next
AAP. Based on previous experience the majority of the work is considered within the capacity of
current main laying contractors. Additional civil contractors will be used to remove underground
water and for retaining earth works.
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The following table sets out the forecast capital expenditure for the next AAP, which assumes that
11 sites" are inspected and repaired each year. The costs in this table are based on the average cost
of recently completed work carried out over the last five months, with the contractor rates based on
the rates established through a competitive tender process. Given that inspections to-date have not
identified the need to replace mains within sleeves, the cost estimates do not include any provision
for sleeve replacement. If this is found to be necessary it will be funded separately. A more detailed
cost breakdown is provided in Attachment A.

$’000 (Real 2014/15 - excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Materials 34.1 34.1 34.1 34.1 34.1 170.5
Labour 402.4 402.4 402.4 402.4 402.4 2012
Total 436.5 436.5 436.5 436.5 436.5 2,183

7 Consistency with National Gas Rules

Consistent with the requirements of rule 79 of the National Gas Rules, AGN considers that the
capital expenditure is:

e Prudent — The expenditure is necessary in order to maintain the integrity of services and to
reduce the risk of incidents associated with major gas escapes and is of a nature that a prudent
service provider would incur.

e [fficient — The work program is the only practical and effective option to efficiently address the
risk. 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.

e (Consistent with accepted and good industry practice — Good industry practice (AS 2885) dictates
that identified risks be assessed and actioned to reduce (or eliminate) those risks in a manner
that balances cost and risk. This project addresses an identified risk and has been developed
based on a prudent approach balancing risk, expenditure and delivery. On this basis, the
expenditure is consistent with accepted and good industry practice.

e To achieve the lowest sustainable cost of delivering pipeline services — The proposed project is
necessary to maintain the long term asset integrity, reducing the likelihood of premature failure.
Failure to do so would incur additional Capex and/or Opex. It is therefore consistent with the
objective of achieving the lowest sustainable cost of delivering services.

The capital expenditure can therefore be viewed as being consistent with rule 79(1)(a) of the
National Gas. The proposed capital expenditure is also consistent with 79(1)(b), because it is
necessary to:

! This assumption is based on the following:

e it takes approximately three weeks to complete one site inspection and repair; and

e work is not carried out during winter.

Page 5 of 10



APA Grou
@ GasNetworks P O

e maintain and improve the safety of services (79(2)(c)(i)); and

e maintain the integrity of services (79(2)(c)(ii)).
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ATTACHMENT A - Detailed Cost Breakdown

The table below provides a detailed breakdown of the forecast set out in Section 6.

$ (Real 2014/15 - excluding overheads)

Item Unit Cost
| .
| .
I |
|
Iy -
. I
| [
Total Unit Cost 39,680

11 crossings/year @ $39,680 = $436,480 /year
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ATTACHMENT B - Transmission Sleeve Crossings Site Summary

System ID Street Suburb
9183658 GREY TCE PORT PIRIE
9145142 SEMAPHORE RD BIRKENHEAD
8379027 CAUSEWAY RD GLANVILLE
7274932 PROMENADE NEW PORT
3361312 MERSEY RD OSBORNE
3361312 MERSEY RD OSBORNE
3361312 MERSEY RD OSBORNE
3361312 MERSEY RD OSBORNE
9833801 MERSEY RD TAPEROO
8994353 LIPSON ST PORT ADELAIDE
9453414 THE COVE RD HALLETT COVE
6032545 ROSETTA ST ROSEWATER
6032545 ROSETTA ST ROSEWATER
1448389 TAPLEYS HILL RD SEATON

5027404 THE COVE RD MARINO

5467815 FLORENCE TCE ROSEWATER
9646200 MAY TCE OTTOWAY
5379775 CORMACK RD WINGFIELD
7597144 CROSS RD PLYMPTON
5379775 CORMACK RD WINGFIELD
5379775 CORMACK RD WINGFIELD
2859153 CHRISTINA ST EDWARDSTOWN
6930865 SOUTH TCE WINGFIELD
4270937 MAGAZINE RD WINGFIELD
4270937 MAGAZINE RD WINGFIELD
7464214 CHURCHILL RD DRY CREEK
7464214 CHURCHILL RD DRY CREEK
7321879 HENSCHKE ST DRY CREEK
7464214 CHURCHILL RD DRY CREEK
7464214 CHURCHILL RD DRY CREEK
1057649 MONTAGUE RD POORAKA
7701234 DIMENT RD SALISBURY NORTH
5164591 COMMERCIAL RD EDINBURGH
6399077 COMMERCIAL RD ELIZABETH SOUTH
3277189 KETTERING RD ELIZABETH SOUTH
5838673 WINTERSLOW RD ELIZABETH
8211458 PITTWATER DR WINDSOR GARDENS
7124619 TANUNDA RD NURIOOTPA
3299606 REFINERY RD LONSDALE
4411443 NORTH ARM RD WINGFIELD
9883944 TAPLEYS HILL RD ROYAL PARK
5235164 TAPLEYS HILL RD FULHAM GARDENS
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1841557 HASLAM RD SOLOMONTOWN
4893253 ELLEN ST PORT PIRIE
9683641 CAVAN RD DRY CREEK
3127005 GRAND JUNCTION RD DRY CREEK
3127005 GRAND JUNCTION RD DRY CREEK
5338028 VICTORIA RD LARGS BAY
3334727 TUSMORE AVE TUSMORE
6290373 GURR ST PROSPECT
6082797 BIRDWOOD TCE NORTH PLYMPTON
4598526 TUSMORE AVE LEABROOK
4551166 ST BERNARDS RD ROSTREVOR
2616860 ST BERNARDS RD MAGILL
4643456 NEWTON RD NEWTON
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ATTACHMENT C - Risk Assessment

The top panel in the table below sets out the results of the risk assessment assuming the inspection
and repairs of TP pipelines is not carried out (untreated risk), while the bottom panel sets out the
residual risks if the assessment and remediation works are carried out (residual risk). Section 3.3 of
the Asset Management Plan provides further information on APA’s risk assessment framework.

Health & Environment Operational Customer Reputation Compliance Financial To1EaI Score of
Safety Impact Risk Levels
Likelihood Possible Possible Possible Possible Possible Possible Possible
Risk Consequence Medium Minor Significant Minor Minor Medium Minor
Untreated
Moderate Low High Low Low Moderate Low
Risk Level 80
14 08 20 08 08 14 08
Likelihood Rare Rare Rare Rare Rare Rare Rare
Residual Consequence Medium Minor Significant Minor Minor Medium Minor
Risk
Risk Level _ 35
06 03 13 03 03 06 01
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be
¥ regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA14
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PROJECT APPROVAL

Prepared By: Tom Bloch, Project Engineer
Reviewed By: Chris Liew, Integrity Manager
Approved By: Peter Sauer, General Manager SA Networks

1 PROJECT OVERVIEW

This business case allows for a number of reactive network supply improvement projects throughout
AGN'’s network over the regulatory period.

While there is an active program to forecast and resolve capacity constraints, a number of localised
unforseen supply issues emerge each year that require a small mains extension and or additional
regulator to maintain adequate capacity. These have typically been associated with the low
pressure (LP) network cast iron networks where water ingress or local gas utilisation patterns have
resulted in system pressures below minimum requirements.

Given the unpredictable nature of such capacity issues it is not possible to quantify the number or
scope of individual reactive projects. It is however expected that the number of LP network capacity
issues will reduce with replacement and pressure upgrade of the LP network over the next
regulatory period.

AGN has undertaken a comprehensive stakeholder engagement program to better understand the
values of stakeholders. Details of the program and results are provided in Chapter 3 of the Access
Arrangement Information document. A key outcome of this program was drawing upon stakeholder
values and insights to identify four operational themes. This initiative is considered to be consistent
with the Maintain theme as it maintains network reliability.

2 COSTAND TIMING

It is not possible to predict the scope or timing of future “reactive” augmentation. For planning
purposes it has been assumed that a notional allowance of $170k will be required for FY 2016/17
reducing to zero by the end of the regulatory period. This initial allowance has been based on the
historic average of reactive augmentation over the 3 years of the current regulatory period (total
cost of $0.5m).

The following table summarises costs over the next regulatory period. A cost breakdown of historic
reactive augmentation projects has been provided in Attachment A.

$’000s (2014/15 — excluding overheads)

FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Minor Reactive Augmentation. 170 120 75 50 0 415
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3 BACKGROUND

It is expected that there will be a number of “reactive” capacity constraint issues to be addressed on an
annual basis over the next regulatory period. These capacity issues usually are a result of:

. General network load growth;

. Network ageing;

° The use of high demand appliances within low pressure networks; and
o Capacity restrictions as a result of water in main.

These supply issues are difficult to forecast accurately with the annual pressure survey program,
with customer complaints generally triggering supply investigations. Invariably an additional
interconnection, piecemeal replacement, supply regulator or a pressure upgrade will be required to
increase local system pressures to levels consistent with maintaining a safe and reliable supply of gas
to consumer premises.

Over the current regulatory period there have been 9 reactive augmentations carried out at a total
cost of $497,400. Refer to Attachment B for details of historic projects and costs.

Typically “reactive” augmentation has been associated with low pressure cast iron network. As this
network operates at a nominal 1.7 kPa there is very little tolerance to additional load from urban
regeneration and to blockages caused by water. In particular, urban consolidation with customers
choosing high instantaneous demand appliances creates “local” supply constraints that are generally
rectified on a reactive basis.

An accelerated replacement of LP cast iron network commenced during this current regulatory
period, with completion expected by the end of the next period. It is expected that this replacement
program will gradually eliminate the requirement for future “reactive” augmentation projects.

4  KEY DRIVERS & ASSUMPTIONS
The key assumptions and drivers for the recommended project are:

. Based on experience, there will be a number of “reactive” capacity constraint issues with the
annual pressure survey program and customer complaints generally triggering supply
investigations over the next regulatory period;

. There is a regulatory obligation to maintain safe and reliable supply of gas. Operating a gas
network at low pressures creates the risk of gas outages and under some circumstances the
potential for gas to build up inside of dwellings;

. It is not possible to forecast accurately in advance the scope and timing of reactive augmentation
projects; and
. The number of reactive augmentation projects is expected to reduce progressively as the LP cast

iron network is replaced.

5 RISK ASSESSMENT

Without augmentation, network pressures would be expected to fall below the recommended
minimum pressures during the next regulatory period in a number of disparate sections of the
Network. Operating a gas network at low pressures creates the risk of gas outages and under some
circumstances the potential for gas to build up inside of dwellings. This would then present a significant
risk to the public.

Failure to provide reactive augmentation of supply would risk localised gas interruption to up to 100
customers.
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A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria.

The risk associated with not undertaking reactive augmentation in AGN’s South Australian gas supply
network has been assessed as "Moderate” and has been assigned Priority 3.

The risk assessment for this project is detailed in Attachment B.

6 OPTIONS

No alternative options are available to meet the objectives for this project.

Cost Benefit Analysis

There is no cost benefit applicable to this project.

Capex / Opex Trade-off

Substitution between operating and capital expenditure is not applicable in respect of this project.

7 JUSTIFICATION

Consistent with the requirements of Rule 79(1) (a) of the National Gas Rules, AGN considers that the
capital and operating expenditure is:

. Prudent — The expenditure is necessary in order to maintain the integrity of existing services.
Operating below recommended minimum pressures puts the reliable supply of gas at risk.

. Efficient — The cost estimates are based actual historical costs for similar works. While the
exact scope cannot be defined at this stage, the most cost effective solution will be applied,
with work awarded based on competitive tenders.

° In accordance with good industry practices — The need to provide supply augmentation, in
response to customer complaints and as determined by pressure surveys, to meet existing
service levels of supply to existing customers is a fundamental requirement for any gas
network operator; and

. Necessary to achieve the lowest sustainable cost of delivering pipeline services — Promptly
responding and resolving localised gas supply issues will avoid customer outages and
associated dissatisfaction, and perception that gas is an unreliable energy source. Failure to
do so would encourage customers to move to other energy sources impacting on the long
term sustainability of gas.

AGN therefore considers that the capital expenditure is justifiable under 79(1) (a) rule and rule
79(2)(c)(i) and (ii) of the National Gas Rules as the expenditure is necessary in order to maintain and
improve the safety of services and maintain the integrity of existing services.

8 CONSEQUENCES OF NOT PROCEEDING

If this project is not undertaken, AGN will be exposed to localised loss of supply to consumers and
associated risks as outlined in Section 5.
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ATTACHMENT A —Historic Cost

FY Project Name $’000
11/12 | Imp Supply - Lanark Avenue 167
11/12 | Imp Supply - Pennington 96.7
11/12 | Imp Supply - Brooklyn Park 40.6
11/12 | Imp Supply - Largs North 16
11/12 | Imp Supply - West Beach 33.3
11/12 | Imp Supply - Pasadena 33.2
11/12 | Imp Supply - Athol Park 38.6
12/13 | Imp Supply- Woodville Nth 22.6
13/14 | Imp Supply- Croydon Park 49.4

Total 497.4
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ATTACHMENT B - Risk Assessment

Health & Total Score
Environment Operational Customers Reputation Compliance Financial of Risk
Safety
Levels
Likelihood Occasional N/A Occasional Occasional Occasional Occasional Occasional
Risk Consequence Minor N/A Minor Insignificant Insignificant Medium Insignificant
Untreated
Low Low Low Low Moderate Low
Risk Level 59
10 10 07 07 18 07
Likelihood Unlikely N/A Unlikely Unlikely Unlikely Unlikely Unlikely
T C q Minor N/A Minor Insignificant Insignificant Medium Insignificant
Risk
Low Low
Risk Level 28
05 05 02 02 12 02
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be
¥ regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA15

PROJECT REFERENCE

Network AGN - SA

Project No. SA15

Project Name 305 HP Seaford Aldinga Augmentation

Budget Category Capex

Priority 3

Reference Docs 2015 South Australia Networks Asset Management Plan

Confidentiality Claim | Yes (Attachment B)

PROJECT APPROVAL

Prepared By: Vanessa Co, SA Networks Asset Planning Manager
Reviewed By: Keith Lenghaus, Victoria Networks Asset Planning Manager
Approved By: Jan Krzys, Networks Asset Strategy and Planning Manager

1 PROJECT OVERVIEW

Continued growth (greenfield and infill) in the southern suburbs of the Adelaide gas network is
expected to reduce system pressures below the recommended minimum in the high pressure
network (NW305) during the next regulatory period. This network supplies the Seaford Aldinga
area.

To ensure the safe and reliable supply of gas to existing customers is maintained and adequate
capacity is available for ongoing growth, it is planned to augment the network by:

e Looping the existing trunk main at Aldinga from Quinliven Road along How Road and
Aldinga Beach Road with a DN 280mm PMT HP main; and

e Connecting to the existing HP trunk mains along Aldinga Beach Road.
Refer Attachment A for concept plans details.

AGN has undertaken a comprehensive stakeholder engagement program to better understand the
values of stakeholders. Details of the program and results are provided in Chapter 3 of the Access
Arrangement Information document. A key outcome of this program was drawing upon stakeholder
values and insights to identify four operational themes. This initiative is considered to be consistent
with the Maintain theme as it maintains network reliability.

2 COSTAND TIMING

Costs for this project have been based on recent similar projects that have undergone a competitive
tendering process.

The following table provides a summary of forecast costs of the project. A detailed cost breakdown
has been provided in Attachment B.

$’000s (2014/15 - excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Materials 197 197
Labour 1,139 1,139
Total 1,336 1,336
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3 BACKGROUND

The southern suburbs south of Beach Road, Christies Beach to Aldinga continue to be one of the
major residential growth areas of Adelaide.

The high pressure network in this area (from Noarlunga through Hackham, Huntfield Heights, Old
Noarlunga, Seaford, Moana and down to Aldinga) supplies over 15,000 consumers.

Historically (over the last 5 years) customer connections have been growing, on average, at about
370 new residential connections per year. Based on Planning SA Development Plans, this level of

growth is expected to continue for at least the next 10 years.

The following table summarises the historic growth over the past 5 years.

Historic Growth

2009 2010 2011 2012 2013 5-Year Average

534 502 395 211 210 370

In addition to “organic” growth referred to above, a greenfield development requiring the extension
of gas supply to MclLaren Vale is underway during the current regulatory period. That development
will be supplied via a trunk main extending from the existing HP trunk that supplies Aldinga (corner
of Maslin Beach Road and Commercial Road, Maslin Beach). The extension to MclLaren Vale is
expected to be completed during FY 2015/16 with approximately 100 additional new connections
per year expected going forward.

Market research has shown that there is further opportunity to extend gas supply to Sellicks Beach
(approximately 5 km south of Aldinga) with potential for about 2,000 residential connections over
the next 20 years. Extending supply to Sellicks Beach is limited by the current capacity of the HP
trunk main supplying Aldinga.

Aldinga is located at the southern extremity of the high pressure network, and is approximately
15km from the nearest district regulator, with a single 100 mm diameter trunk main delivering gas to
the area.

While forecast of extremity pressures is based on sound capacity analysis methodologies, due to the
location and existing supply trunk main, a relatively minor increase in load at the southern extremity
in Aldinga can rapidly draw down “spare” capacity within the network placing at risk the supply to
over 2,000 residential consumers.

The following graph summarises the outcome of network modelling. Extremity pressures at Aldinga
are expected to fall below the recommended 70 kPa by the 2020 winter.
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The constraint in 2016 is related to minimum supply pressure to TP-HP regulators. This is being
addressed through augmentation planned during FY 2015/16.

The constraint in 2020 is related to minimum end of main pressure to maintain supply to residential
consumers. End of main pressure is expected to increase to about 140 kPa after augmentation,
detailed in this business case, has been completed.

4 KEY DRIVERS & ASSUMPTIONS
The key assumptions and drivers for the recommended project are:

e Organic growth of 370 new residential connections off the existing Noarlunga to Aldinga
high pressure network;

e  Trunk supply main to McLaren Vale completed by 2016;
e Greenfield growth of 100 new residential connections at McLaren Vale; and

e The impact of growth on network capacity has been assessed using network models
validated to actual 2014 winter network pressures.
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5 RISK ASSESSMENT

Operating a gas network at low pressures creates the risk of gas outages and under some circumstances
the potential for gas to build up inside of dwellings.

From an operational perspective loss of supply of up to 1,000 customers would be at risk if the
network is not augmented.

The development of the greenfield site at McLaren Vale would be at risk (due to inadequate gas
supply), impacting future revenue potential, if the network is not augmented in line with forecasted
growth.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria.

This project has been rated as “moderate” as per APA risk matrix (details in Attachment C) and has
been assigned Priority 3.

6 OPTIONS

Two options were considered based on looping the existing trunk main. These are summarised in
the following table.

Useful Cost

Description Life Per Unit
Yrs Risk

Loop trunk main at Aldinga with DN 280 PMT HP main from
. Quinliven Road along How Road and Aldinga Beach Road to
Option 1 tie into the existing 80SP HP trunk and tie into the existing 1,336 20+ >9 66 23
110 PMT HP trunk main along Aldinga Beach Road (2.0 km)
Option 2 As per Option 1 with DN180 PMT trunk main 1,094 10 59 109 20
Cost Benefit Analysis

Of the two options only Option 1 has sufficient capacity to service an extension of gas to Sellicks
Beach. With Option 2, future augmentation of the HP trunk main would be required (at a cost of
about $1M) to extend supply to Sellicks Beach. This is considered likely within the next 5-10 years.

Based on the need to augment the network further in 5-10 years the net present cost (10% over 10
years) of Option 2 is $1,480k.

Option 1 is recommended as it represents the most cost effective long term solution.
Capex / Opex Trade-off

There is no opportunity to substitute Opex for Capex in this instance.

The additional mains do not materially impact current Opex.
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7 JUSTIFICATION

Consistent with the requirements of Rule 79(1) (a) of the National Gas Rules, AGN considers that the
capital and operating expenditure is:

Prudent — The expenditure is necessary in order to improve the integrity of existing services.
Operating below recommended minimum pressure puts the reliable supply of gas at risk.

Efficient — The cost estimates for this project are based on actual costs for similar works that
have been based on competitive tender rates for labour, materials and fittings. The
recommended option represents the most cost effective long term solution as detailed in
Section 6.

In Accordance with good industry practices — Gas utilities across Australia are obligated to
reduce risks within their networks to as low as reasonably practicable. Maintaining a safe and
reliable supply of gas by maintaining adequate system pressures is consistent with this
objective.

Necessary to achieve the lowest sustainable cost of delivering pipeline services — Proactively
addressing future gas supply issues will also avoid potential long term revenue loss if gas is
seen by the market as unreliable with consumers moving to electricity.

AGN therefore considers that the capital expenditure is justifiable under 79(1) (a) rule and rule
79(2)(c)(i) and (ii) of the National Gas Rules as the expenditure is necessary in order to maintain and
improve the safety and integrity of existing services.

8 CONSEQUENCES OF NOT PROCEEDING

If this project is not undertaken, AGN will be exposed to consequences associated with insufficient
network capacity. These include:

Potential loss of supply to over 1,000 existing consumers; and
Loss of reputation of gas as a reliable fuel.
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Attachment A — Concept Plan (FY 19 - FY 20)
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Attachment A — Concept Plan (Future Extension to Sellicks Beach)
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ATTACHMENT B - Detailed Cost Breakdown
Option 1 (Recommended) Costs

Option 2 Costs
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ATTACHMENT C — Risk Assessment

Total
Health & Environment Operational Customers Reputation Compliance Financial Score of
Safety Risk
Levels
Likelihood Occasional N/A Occasional Occasional Occasional Occasional Occasional
Risk Consequence Minor N/A Medium Medium Medium Medium Insignificant
Untreated
Low N/A Moderate Moderate Moderate Moderate Low
Risk Level 89
10 N/A 18 18 18 18 07
Likelihood Rare N/A Rare Rare Rare Rare Rare
Residual
Risk Consequence Minor N/A Medium Medium Medium Medium Insignificant
N/A Low Low Low Low
Risk Level 30
03 N/A 06 06 06 06 03
Priority Priority Description
Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These
Priority 1 projects should be regarded as non-discretionary, as their justification is to mitigate the risk level that is not
acceptable to APA.
Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-
Priority 2 inclusion of these projects may expose APA, or third party asset owner to potential short and long-term business
damage.
Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-
Priority 3 inclusion of these projects may affect reliability of assets; as well it may affect operating efficiency and
compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-
¥ inclusion of these projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA17

Network AGN - SA

Project No. SA17

Project Name 325 HP Virginia Augmentation
Budget Category Capex

Priority 3

Reference Docs

Confidentiality Claim | Yes (Attachment B)

PROJECT APPROVAL

Prepared By: Vanessa Co, SA Networks Asset Planning Manager
Reviewed By: Keith Lenghaus, Victoria Networks Asset Planning Manager
Approved By: Jan Krzys, Networks Asset Strategy and Planning Manager

1 PROJECT OVERVIEW

Continued growth in the locality of Virginia is expected to reduce system pressures in the high
pressure gas distribution network in that area below the minimum requirement during the next
regulatory period.

To ensure that safe and reliable supply of gas to existing customers can be maintained and adequate
capacity available for ongoing growth, it is planned to augment the network by duplicating 1.4km of
the existing DN100 high pressure trunk main in Park Road with a DN180 polyethylene trunk main.

Refer to concept plan Attachment A for details.

2 COSTAND TIMING

Costs for this project have been based on similar types of projects that have been subject to a
competitive tendering process.

The delivery of the project is planned prior to the 2019 winter, however, load growth will be
monitored annually with actual timing coinciding with the need to improve network capacity.

The following table provides a summary of forecast costs of the project. A detailed cost breakdown
has been provided in Attachment B.

$’000s (2014/15 — excluding overheads)

FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Materials 72 72
Labour 737 737
Total 809 809
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3 BACKGROUND

The area around Virginia is now a key production centre of hydroponic fruit and vegetables.
Maintaining a suitable growing temperature in glasshouses is energy intensive, and fruit and
vegetable growers are substantial consumers of natural gas, with three large consumers in the area.

The existing gate station facility supplying Virginia has been at capacity over the last few years with a
new gate station commissioned in early 2015. Due to previous limited capacity of the gate station it
has not been possible to connect major new connections or load increases.

Four new enquiries for additional loads of the same order as existing Demand consumers have been
received. These enquiries are expected to proceed over the next 2 years post completion of the
upgrade to the Virginia gate station. Refer to Attachment A for location details of addition load
enquiries.

Two of these enquiries are for connections located some distance from the gate station with the
nearest supply of gas at the northern eastern and eastern extremity of the network. Due to the
network configuration, network pressures are particularly sensitive to connections in these
locations.

In addition to hydroponic fruit and vegetable development, residential growth is expected in Virginia
South (80 houses per year) over the next 10 years with similar growth in Virginia North in the
following 10 years.

The following diagram summarises the expected impact on system pressures based on forecast new
loads.

300
A
250 Additional 4 demand
/customers + 80 homes
er year
. 200 pery
©
Q.
=
9 150 \ === Acceptable Minimum
5 80 homes per Pressure (kPa)
o year
& 100 e Actual / Predicted
‘\Z Minimum Pressures (kPa)
50
0

2014 2015 2016 2017 2018 2019 2020 2021

Winter Year

Network augmentation is forecast to be required prior to the 2019 winter based on four additional
Demand loads materialising from existing enquiries over the next two years.
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The actual timing of augmentation is dependent on the timing, size and location of loads. The above
analysis has been based on a moderate load assumption (based on two of the existing Demand
consumers). Higher loads materialising in the eastern part of the network would necessitate
augmentation earlier and could force further augmentation of the network by extending a trunk
main along Penfield Road (looping the existing trunk network).

4  KEY DRIVERS & ASSUMPTIONS

The key assumptions and drivers for the project are:

e Completion of the Virginia gate station upgrade in early 2015;

e The addition gate station capacity will enable “pent up” hydroponic demand for gas in
Virginia to be fulfilled;

e Thereis a high probability that four additional Demand customer loads will be required to be
serviced over the next 2 years;

e Residential growth will develop as expected (80 new homes per year);
e Network pressure is expected to fall below the minimum level in 2019; and
e The impact of growth on network capacity has been assessed using network models

validated to actual 2014 winter network pressures.

5 RISK ASSESSMENT

Operating a gas network at abnormally low pressures creates the risk of gas outages and under some
circumstances the potential for gas to build up inside dwellings.

If the network is not augmented and gas pressures fall to low levels, supply to one or two Demand
consumers and up to a 100 residential consumers can be affected.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria.

This project has been rated as “moderate” as per APA risk matrix (refer to Attachment C) and as such
has been assigned a Priority 3.
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6 OPTIONS

Two options were considered based on looping the existing trunk main. These are summarised in
the following table.

Cost
$’000
Per Risk
Reduction

Risk Cost

Option Description Reduction $’000
Score Per Year

. 1.4 km DN180 HP PE trunk main extension — Park Road. -
Option 1 Refer to Attachment A for details. 809 20 40 405 202

As above with 1.4 km DN100 steel TP main extension with
Option 2 a TP/HP Reg in vicinity of Park and Odgers Road. Refer to 2,485 25+ 40 99.4 62.1
Attachment A for details.

Cost Benefit Analysis

Option 1 supports the anticipated industrial and commercial load development in the area over the
next regulatory period. At expected connection rates and loads it is projected that this option will
provide sufficient capacity over the next 20 years (assuming only marginal residential growth each
year).

If additional moderate to high loads materialise in the north east and east areas of the network,
further augmentation will be required. It is envisaged this could be accommodated by looping the
existing HP trunk network by extending the HP main down Penfield Road. There is no strong
evidence at this stage that this will be required during the next regulatory period.

Option 2 provides slightly more capacity than Option 1 however it is not as cost effective.

Option 1 is therefore planned, based on lower cost per year and lower cost per risk reduction score.
Capex / Opex Trade-off
None applicable.

7 JUSTIFICATION

Consistent with the requirements of Rule 79(1) (a) of the National Gas Rules, AGNL considers that
the capital expenditure is:

° Prudent — the expenditure is necessary in order to improve the integrity of existing services.
Operating below minimum pressure puts the reliable supply of gas at risk.

. Efficient — the cost estimates for this project are based on costs for similar works that have
been based on competitive tender rates for labour, materials and fittings. The recommended
option represents the most cost effective long term solution as detailed in Section 6.

. In accordance with good industry practices — gas utilities across Australia aim to reduce risks
with in their networks to as low as reasonably practicable. Maintaining a safe and reliable
supply of gas by maintaining adequate system pressures is consistent with this objective.

. Necessary to achieve the lowest sustainable cost of delivering pipeline services — proactively
addressing future gas supply issues avoids the risk of outages, safety issues and associated
costly reactive measures. Planned augmentation is therefore consistent with achieving the
lowest sustainable cost.
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AGN therefore considers that the capital expenditure is justifiable under 79(1) (a) rule and rule
79(2)(c)(i) and (ii) of the National Gas Rules as the expenditure is necessary in order to maintain and
improve the safety of services and maintain the integrity of existing services, which AGN interprets
to include the security of supply of its services.

8 CONSEQUENCES OF NOT PROCEEDING

If this project is not undertaken then AGN will not be able to connect new consumers or enable
existing consumers to increase gas load, and ultimately lead to restriction of gas supply to existing
consumers.
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ATTACHMENT B - Detailed Cost Breakdown
Option 1 Costs

Option 2 Costs
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ATTACHMENT C — Risk Assessment

Total
Health & Environment Operational Customers Reputation Compliance Financial Score of
Safety Risk
Likelihood Possible N/A Possible Possible Possible Possible Possible
Risk Consequence Minor N/A Medium Medium Minot Medium Insignificant
Untreated
Low N/A Moderate Moderate Moderate Moderate
Risk Level 68
08 N/A 14 14 14 14
Likelihood Rare N/A Rare Rare Rare Rare Rare
Residual
Risk Consequence Minor N/A Medium Medium Medium Medium Insignificant
N/A Low Low Low Low
Risk Level 28
03 N/A 06 06 06 06 01
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should
¥ be regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of
¥ these projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion
¥ of these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of
¥ these projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA19

PROJECT REFERENCE

Network AGN - SA

Project No. SA19

Project Name Upgrade TP regulator stations without OPSO valves
Budget Category Capex

Priority 2

Reference Docs 2015 South Australia Network Asset Management Plan

Confidentiality Claim | Yes (Attachment A)

PROJECT APPROVAL

Prepared By: Chris Liew, Integrity Manager
Reviewed By: Dominic Zappia, Manager Planning and Engineering
Approved By: Peter Sauer, General Manager SA Networks

1 PROJECT OVERVIEW

The scope of this project is to install an over-pressure shut-off (OPSO) system at 45 transmission
pressure (TP) regulator stations within the distribution network, and replace obsolete Grove
regulators at 29 of these stations.

The installation of OPSO devices will protect the network downstream of a regulator station from
over-pressurisation in the event of its failure.

The existing Grove regulators at these stations are over 40 years old and neither spares nor direct
replacement units are now available.

The replacement program will require installation of regulator bypasses at 21 of the 45 stations to
maintain gas supply in the downstream network.

AGN has undertaken a comprehensive stakeholder engagement program to better understand the
values of stakeholders. Details of the program and results are provided in Chapter 3 of the Access
Arrangement Information document. A key outcome of this program was drawing upon stakeholder
values and insights to identify four operational themes. This initiative is considered to be consistent
with the Improve theme as it improves network safety.

2 COSTAND TIMING

Costs have been spread out over five years commensurate with risk and resources. The cost has
been based on actual costs for recent similar work.

A summary of Capex costs is provided in the table below. A detailed cost breakdown has been
included in Attachment A.
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$000’s (2014/15 — excluding overheads)
FY FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21

OPSO Replacement 79.7 79.7 79.7 79.7 79.5 398
Grove Regulator Replacement 188.5 125.6 125.6 209.4 83.8 733
Bypass Installation 180 180 60 0.0 0.0 420
Total 448 385 265 289 163 1,551

3 BACKGROUND

Transmission pressure (TP) regulators (of which there are 89) form the primary supply to over
410,000 consumers in the network. They vary in age up to 45 years, and over that time various
configurations have been used.

The current TP regulator design standard includes dual regulator streams, each with an active
monitor arrangement, Over-Pressure Shut-Off (OPSO) valves, and telemetry. This system provides a
multi-layer protection against over-pressurisation of the downstream network.

OPSO devices are fitted upstream of regulator runs and are designed to automatically close the
upstream valve on high outlet pressure should a regulator stream fail. They are also designed to be
quick acting to prevent over-pressurisation of the downstream network. Essentially an OPSO system
is the last line of defence against over-pressurisation of the downstream network.

An engineering review of the existing TP regulators has highlighted that 45 stations (Refer to Table 2
Attachment A) do not have an OPSO system, with potential for over pressuring the downstream
networks.

There have been several instances where the active regulator rubber flow control sleeve has been
eroded by dust with the regulator failing open. This same dust erosive action could conceivably
render the downstream sleeve of the monitor regulator inoperable, with both regulators effectively
failing open. While telemetry provides an alert that a problem exists, maintenance response may
not be quick enough to avert an overpressure incident. In this instance the only failsafe method is to
rely on an OPSO or full flow relief valve. The latter is not used within AGN’s networks because of
safety issues associated with venting.

Exposing the downstream networks (MAOP of 140 -420 kPa) to TP pressure (nominally 1650 kPa)
would cause physical damage to the piping as well as major gas escapes from failed joints and

venting regulators.

The diagram below shows a generic schematic of a TP regulator station in SA Networks.
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.. REGULATORSTATION
L PRIMARY REGULATOR STREAM i
I OPSO | :
I ACTUATOR | DOWNSTREAM '
_ fostal) | REG# REG#2 VALVE ;
INLET UPSTREAM - ! OUTLET
> ] VALVE !
DOWNSTREAM i
REG#3 REG#4 VALVE :
SECONDARY REGULATOR STREAM i
(where applicable) ;

It is proposed to retro fit a new upstream valve and OPSO mechanism to provide positive
overpressure protection at the identified stations. OPSO actuators currently available on the market
do not fit the existing old-style Audco upstream valve, necessitating its replacement.

Twenty one of the 45 regulator stations cannot be taken off line without causing a supply
interruption in the downstream networks affecting thousands of consumers. In these cases, a
bypass must be installed prior to isolation and blowdown of the regulator station, before the OPSO
system can be installed (refer to Table 2 Attachment A for sites where this will be required).

Twenty nine of the 45 regulator stations utilise old (35-45 years) Grove regulators, which are no
longer supported by their manufacturer (refer to Table 2 Attachment A). Spare parts and
replacement regulators are no longer available on the market. It is therefore planned to replace
these regulators at the same time as fitting the OPSO valve.

It is planned to upgrade 45 existing regulator stations (refer Attachment A for details) over the next
regulatory period, with the following scope of work:

o Install bypass where required (21 regulator stations);

e Isolate and blowdown regulator station (45 regulator stations);

o Replace the regulator upstream valve and install OPSO actuator (45 regulator stations);

e Replace pipe spool to fit the new valve;

e Replace 70 Grove regulators (29 regulator stations with 35 streams x 2 regulators per stream);
and

o Install pressure sensing lines for OPSO actuator and new regulators.

4 KEY DRIVERS & ASSUMPTIONS

The key drivers for the recommended project are:

e 45 TP regulator stations in SA Networks do not have an OPSO system fitted, resulting in
potential for over pressuring downstream networks.

e 29 of these stations utilise old obsolete Grove regulators, for which spares and replacements
are no longer available; and

e Bypass pipework is required at 21 sites.
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5 RISK ASSESSMENT

In event of an overpressure situation there is potential for:

e QOver pressure at consumers’ premises causing a major gas release, resulting in a
fire/explosion causing injuries and/or property damage.

e Damage to downstream networks requiring significant replacement of mains, services,
meters and service regulators.

o The potential loss of supply to several thousand consumers while repairs are carried out.

e Major reputational damage to AGN.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria.

The untreated risk associated with this project has been assessed as "High” and as such has been
assigned Priority 2. Refer to the risk assessment matrix in Attachment B.

6 OPTIONS
Two options were considered:
Option 1- Install OPSO system and concurrently replace obsolete Grove regulators. Cost $1,551k.

Option 2 - Install OPSO system and reactive replacement of obsolete Grove regulators. When a
Grove regulator fails, install a bypass (where required), blowdown the station, replace
the regulator and fabricate new pressure sensing lines on site. Initial Cost $808k (OPSO)
+ $1,152k reactive replacement of Grove regulators (cost of regulator replacement + by
pass).

Cost Benefit Analysis

Option 1 is chosen as it is the lowest risk solution (as it avoids additional bypass installations) and
represents the lowest long term cost (S1,551k versus $1,961k)

Capex / Opex Trade-off

There is no material impact on Opex as result of this project. The additional OPSO facilities will be
maintained as part of the existing preventative maintenance regime for each station.

Additional maintenance (increased inspections) in lieu of Capex would not be effective in managing
the risk given the unpredictability of when and where failures, leading to overpressure, may occur.

7 JUSTIFICATION
Consistent with the requirements of Rule 79 of the National Gas Rules (NGR), AGN considers that the
capital expenditure being sought for this project is:

e Prudent —the expenditure is necessary in order to improve the safety and security of gas
services.

e Ffficient — The recommended option solution represents the lowest cost solution as detailed
in Section 6.
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e Consistent with accepted and good industry practice — it is consistent with good industry
practice to identify risks and take action to address those risks, and to ensure that assets
undergo refurbishment when required to extend asset life.

e Necessary to achieve the lowest sustainable cost of delivering pipeline services — The proposed
project is necessary to maintain the asset reliability. Without the reliable shut off system
there is potential liability for extended damage due to over pressurisation and gas leakage.

AGN therefore considers that the capital expenditure is justifiable under rule 79(1)(a) and rule
79(2)(c)(i) and (ii) of the National Gas Rules as the expenditure is necessary in order to; maintain and
improve the safety of services, and maintain the integrity of existing services, which AGN interprets
to include the security of supply of its services.

8 CONSEQUENCES OF NOT PROCEEDING

If this project is not undertaken, then AGN will be exposed to risk of network overpressure that
could have significant impact on the safety and reliability of the downstream network.

Page 5 of 9



/

APA Group —

@ GasNetworks

ATTACHMENT A — Detailed Cost Breakdown

Table 1- Unit Costs

Item

Total
$'000

800.8

750.4
1,551

Units

Unit Cost

Item

Total

Materials

Labour
Grand Total

No.

35
36
37
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Table 2 - Regulator Station Details & Timing for Replacement

Regulator Bypass ARG o, el
Station e i) OPSO Regulator Grove FY
streams | Regulators

R106 1 1 1 2 16/17
R108 1 1 1 b 16/17
R125 1 1 1 2 16/17
R137 1 1 1 2 16/17
R132 1 1 1 2 16/17
R408 1 1 1 2 16/17
R413 1 1 1 2 16/17
R910 1 1 1 2 16/17
R912 1 1 1 2 16/17
R130 1 1 2 4 17/18
R135 1 1 2 4 17/18
R324 1 1 2 4 17/18
R105 1 1 0 0 17/18
R139 1 1 0 0 17/18
R119 1 1 0 0 17/18
R140 1 1 0 0 17/18
R141 1 1 0 0 17/18
R213 1 1 0 0 17/18
R411 1 1 0 0 18/19
R414 1 1 0 0 18/19
R911 1 1 0 0 18/19
R321 0 1 1 2 18/19
R110 0 1 1 2 18/19
R118 0 1 1 2 18/19
R127 0 1 1 2 18/19
R133 0 1 1 2 18/19
R136 0 1 1 2 18/19
R138 0 1 1 2 19/20
R211 0 1 1 2 19/20
R221 0 1 1 2 19/20
R310 0 1 1 2 19/20
R315 0 1 1 2 19/20
R318 0 1 1 2 19/20
R326 0 1 1 2 19/20
R406 0 1 1 2 19/20
R107 0 1 2 4 19/20
R131 0 1 2 4 20/21
R216 0 1 2 4 20/21
R143 0 1 0 0 20/21
R144 0 1 0 0 20/21
R331 0 1 0 0 20/21
R215 0 1 0 0 20/21
R329 0 1 0 0 20/21
R202 0 1 0 0 20/21
R210 0 1 0 0 20/21
Total 21 45 35 70
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Table 3- Units & Cost Summary

Units Cost $'000 (Real 2014/15)
tem ggs't FY FY FY FY FY | Total | FY FY FY FY FY Total
so00 | 16/17 | 17/18 | 18/19 | 19/20 | 20/21 | Units | 16/17 | 17/18 | 18/19 | 19/20 | 20/21 Cost
OPSO Replacement 8.9 9 9 9 9 9 45 | 797 | 797 | 797 | 797 | 797 398.3
Regulator Replacement | 105 | 18 12 12 20 70 | 1885 | 125.6 | 125.6 | 209.4 | 83.8 732.9
By- Pass 200 9 9 3 0 0 21 | 1800 | 180.0 | 60.0 | 0.0 0.0 420.0
Total 4481 | 3853 | 2653 | 289.1 | 163.4 | 1,551
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ATTACHMENT B - Risk Assessment

Health & Environment Operational Customers Reputation Compliance Financial Total Score of
Safety P P 4 Risk Levels
Likelihood Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
Risk Consequence Major Minor Significant Significant Medium Significant Significant
Untreated
High Low Moderate Moderate Moderate Moderate Moderate
Risk Level 98
21 05 15 15 12 15 15
o Likelihood Rare Rare Rare Rare Rare Rare Rare
Risk
Consequence Major Minor Significant Significant Medium Significant Significant
Moderate Moderate Moderate Low Moderate Moderate
Risk Level 77
16 03 13 13 06 13 13
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be
¥ regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA21
Network AGN-SA
Project No. SA21
Project Name Replacement of TP Pipelines M21 and M53
Budget Category Capex
Risk and Priority High, Priority 2
Reference Docs 2015 South Australia Network Asset Management Plan

Confidentiality Claim | Yes (Attachment B)

PROJECT APPROVAL

Prepared By: Mujibur Rahman, Corrosion Engineer
Reviewed By: Chris Liew, Integrity Manager
Approved By: Peter Sauer, General Manager SA Networks

1 Project Overview

Rationale for e  Transmission Pressure (TP) Pipelines M21 and M53 (steel mains within the Adelaide Distribution

Project system) are at the end of their useful lives with significant corrosion having been identified
beneath the heat shrink sleeves (HSS) at welded joints in these two pipelines. The presence of this
corrosion means there is a significant risk of a major gas escape that could affect the safety and
reliability of supply to 20,000 customers located in Adelaide’s southern suburbs.

e  Asection of the concrete covering pipeline M53 at Christies Creek crossing near Marrow Road has
also recently been washed away, which has left this section of the pipeline exposed to a major gas
escape that could adversely affect the safety and reliability of supply.

The untreated risks associated with these two pipelines have been rated as High (Priority 2).

Options Three options were considered to address the risks outlined above:

Considered e  Option 1: Do nothing, which would leave the network exposed to the risk of a major gas release
that causes personal injuries and/or property damage and the potential loss of supply to 20,000
consumers in Adelaide’s southern suburbs.

e  Option 2: Remediate the corrosion at HSS joints and relay the pipeline at Christies creek, which
would reduce the likelihood of a major gas release but not to the same extent as Option 3.

e  Option 3: Replace both pipelines, which would reduce the risk of a major gas release to as low as
reasonably practicable.

Option Option 3 was selected because it is the most cost effective long term option and provides significantly
Selected better risk reduction at a lower cost than the other two options. Implementing this option will reduce
the risk to as low as reasonably practicable and in a manner that balances cost and risk, consistent with
Australian Standard AS2885 (Pipelines — Gas and liquid petroleum pipelines). Work on this project is
expected to commence in FY16/17 and be completed in FY17/18.

Estimated The forecast capital expenditure for the replacement program in the next Access Arrangement Period
Cost (AAP) is $7.468 million (real $2014/15).
Consistency The replacement of these assets complies with the new capital expenditure criteria in rule 79 of the

with the NGR | National Gas Rules because it is:

e necessary to maintain and improve the safety of services and maintain the integrity of services
(rules 79(2)(i) and (ii)); and

e 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 (rule

79(1)(a)).
Stakeholder A key outcome of AGN’s stakeholder engagement program was drawing upon stakeholder values and
Engagement insights to identify four operational themes. This project is consistent with the Maintain theme

because its implementation will enable AGN to continue to provide a safe and reliable supply of natural
gas to our customers. More information on our stakeholder engagement program and results is
provided in Chapter 3 of the Access Arrangement Information (AAl).
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2 Background

AGN'’s SA gas distribution network has approximately 130 km of TP steel mains that were laid
primarily in the 1970s and 1980s when the practice was to use heat shrink sleeves (HSS) over the
field-welded joints for corrosion protection. Dis-bonding of the HSS can result in pitting corrosion of
the steel under the sleeves. Corrosion occurs when the protective coating has dis-bonded and water
has entered through a small coating defect. As the corrosion occurs beneath the surrounding
coating, the effectiveness of the cathodic protection system is limited.

Transmission pipelines M21 (DN200, 1.1km) and M53 (DN200, 4.06 km) from Pt Stanvac to
Noarlunga are about 45 years old, which is the end of their respective useful lives. The pipes have
been externally protected by a tar epoxy coating with HSS used over the field joints. These pipelines
form a single feed to over 20,000 consumers in the southern suburbs of Adelaide.

Recent excavations of 20 joints along these pipelines have revealed dis-bonding of the HSS at all the
joints and substantial corrosion scattered over the pipe surface. The corrosion was mostly found to
be in the form of tunnelling pit corrosion, varying in depth up to 2.4mm, representing 38% of the
pipe wall thickness.

An example of the excavation findings are shown in the photos below.

Figure: Photos taken from HSS excavation sites of M21 and M53 pipelines
Deep tunnelling pits (photos 'a' and 'b') were scattered ('c' and 'd') over the pipe surface.

Based on these excavations it is expected that all of the HSS on M21 and M53 pipelines will have the
same or similar corrosion issues. It is estimated that there are 470 weld joints along the M21 and
M53 pipelines (based on 1 weld joint every 12 metres of piping, plus 10% for bends, etc). Without
remediating these locations there is a significant risk that a “pinhole” failure will occur at one of
these sites with the passage of time. As the operating pressure of these mains is relatively low, a
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burst rupture is highly unlikely, but it could result in a major gas release and jet fire that causes
personal injuries and/or property damage.

Carrying out emergency repairs on these pipelines can be complex and present a safety risk to field
personnel and the public given the operating pressure. Repairing the pipelines will also affect
consumers if they have to be shut down. A typical repair would require a reduction in pipeline
pressure, hot tap and stopple with bypass. Should these sections of main have to be shut down for
emergency repair, the supply to over 20,000 consumers could be affected. Assuming a safe turn on
and turn off cost of $50-$100 per customer, the cost of managing the safe turn off and turn on of
this number of consumers supply range from $1-S2 million.

Following an assessment of the pitting corrosion issue, it was determined that replacement of the
pipeline sections (either by replacing the entire pipelines or remediating the carrion at the HSS
joints) was the only feasible permanent solution to remove the associated risk. While the risk from a
potential leak exists, it is not deemed an immediate threat that requires immediate action, but good
asset management requires that these assets be scheduled for replacement within the next 3-5
years, with regular monitoring in the interim.

In addition to the risks outlined above, pipeline M53 is exposed to a further risk. In 2008 the M53
pipeline was exposed at the Christies Creek crossing near Marrow Road because of flooding.
Remedial works were undertaken at the time and a concrete slab was installed to cover and protect
the pipe. Recently a section of the concrete (1.5m long by 1.5m wide) has been washed away
allowing water to flow under the remaining concrete and erode the soil beneath it. The only long
term permanent solution to protect the pipe and avoid a major gas escape is to re-lay this section of
pipe deep below the surface of the creek bed.

As outlined in Chapter 3 of the AAI, AGN has undertaken a comprehensive engagement program to
better understand the values of our stakeholders. During this engagement, stakeholders told us that
they viewed gas as a reliable source of energy and indicated that they would like us to maintain our
high levels safety and reliability. Consistent with the above insight, the replacement of TP Pipelines
M21 and M53 will enable AGN to continue to provide a safe and reliable supply of natural gas to
customers.

3  Risk Assessment

The key risks associated with corrosion of the pipeline welded joints on M21 and M53 and the
exposure of pipeline M53 at Christies Creek are:

e a major gas release resulting in a jet fire that causes personal injuries and/or property damage;
and

e the potential loss of supply to 20,000 consumers in Adelaide’s southern suburbs should either
the M21 or M53 pipelines have to be isolated for emergency repairs.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria. Further detail on the risk assessment that has been carried out
can be found in Attachment C. In short, the untreated risk associated with the corrosion has been
assessed as "High” given the risk associated with the loss of supply to over 20,000 consumers and as
such has been assigned a Priority 2 rating.
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4  Key Drivers and Assumptions
The key drivers and assumptions for this project are as follows:

e Significant corrosion is present at all field joints on pipelines M21 and M53.

e Corrosion at field joints is likely to lead to significant gas escapes, impacting the safety of the
public, emergency response personnel as well as the reliability of supply to over 20,000
consumers in Adelaide’s southern suburbs.

e The pipeline crossing at Christies Creek at Morrow Road needs to be re-laid to a greater depth to
prevent damage from water erosion.

This project is also consistent with AGN’s operational theme of “Maintain” network safety. It
specifically relates to the following insights:

e Customers value AGN’s high reliability and want AGN to keep providing the same (as a
minimum) service levels.

e Customers view gas as a reliable source of energy.

5 Options

Three options have been identified to deal with the risks of major gas escapes from M21 and M53
pipelines:

e Option 1—Do nothing.
e Option 2 - Remediate corrosion at HSS joints and relay the pipeline at Christies Creek.

e Option 3 - Replace both pipelines at a cost $7.47 million.

The costs and benefits associated with these three options are summarised in the table below. As
this table highlights, Option 1 will do nothing to reduce the risk to human health and safety and the
safety and reliability of services associated with a major gas escape and is not therefore considered a
viable option. In contrast to Option 1, options 2 and 3 will both reduce the likelihood of a major gas
escape but the extent to which they do so differs because under Option 2 there is still potential for
corrosion activity associated with dis-bonding of the 45 year old tar epoxy coating to result in a
major leak within the next 25 years. Option 3, on the other hand, will result in a greater reduction in
risk than Option 2 but does so at a higher cost (57.47 million vs $4.98 million — see Attachment B for
more detail on these cost estimates).
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Costs and benefits of the options

Item

Option 1
Do Nothing

Option 2
Remediate corrosion and relay
pipeline at Christies Creek

Option 3
Replace both pipelines

Costs/Risks

Risk of a major gas escape
that adversely affects:

human health and
safety and property
and gives rise to
compensation claims;
and

the safety and
reliability of supply to
20,000 consumers in
Adelaide’s southern
suburbs if repairs are
required, which will
give rise to repair costs
and the cost of
customer relighting
($1-$2 million).

$4.98 million (real $2014/15)

Risk that even with the remediation
works corrosion activity will continue
as the tar epoxy coating over the
remainder of the pipeline
deteriorates. There is therefore still
a risk of a major gas escape under
this option within the next 25 years
that could adversely affect:

®  human health and safety and
property and gives rise to
compensation claims; and/or

®  the safety and reliability of
supply to 20,000 consumers in
Adelaide’s southern suburbs if
either the M21 or M53 pipelines
have to be isolated for
emergency repairs.

Note risks are lower than under
Option 1.

$7.47milion (real $2014/15)

Benefits

No upfront costs to replace
the pipeline.

Reduces the likelihood of a major gas
escape and AGN’s exposure to
compensation claims and the costs
associated  with  carrying  out
emergency repairs and customer
relight, but by a lesser extent than
Option 3.

Reducing the risk of a major gas
escape to as low as reasonably
practicable and therefore
significantly reducing AGN’s exposure
to compensation claims and the costs

associated  with  carrying  out
emergency repairs and customer
relights.

Given the difference in costs, benefits and risks under options 2 and 3, further analysis was carried
out to calculate both:

e The cost of reducing the level of risk under the two options, which was calculated by dividing the
cost of the option by the reduction in the risk score achieved under the relevant option. The risk
scores are set out in Attachment C and have been calculated by taking the difference between:

- therisk score that has been calculated assuming the pipelines remain in place and untreated
(risk score: 118); and

- the residual risk scores that have been calculated assuming the remedial actions identified

under the options are carried out (Option 2 residual risk score: 88 and Option 3 residual risk

score: 44).

e The cost on per year of remaining asset life basis, which was calculated by dividing the cost of
the option by the remaining life of the assets under the relevant option. The asset life for a new
transmission pipeline (Option 3) protected from corrosion by a protective coating and impressed
current cathodic protection system is expected to be 80 years. Using the expected 80 year life
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for a pipeline suitably protected, a residual life of 35 years has been assumed for the existing
pipelines that are 45 years old (Option 2).

The results of this analysis are summarised in the table below.

Risk adjusted analysis

Cost RISk. Asset Life > oo.o L
M Reduction Years Per Risk Per Year
Score Reduction Score of Remaining Asset Life
(a) (b) (c) (d)=(a)/(b)*1000 (e)=(a)/(c)*1000
Option 2 $4.98 30 35 166 142
Option 3 $7.47 74 80 101 93

As the last two of these columns reveal, Option 3 is the most cost effective long term option (ie, the
costs of this option are lower on a per year of remaining asset life basis) and provides significantly
better risk reduction at a lower cost (ie, the costs of this option are lower on a per risk reduction
score measure). Option 3 has therefore been selected.

6 Forecast Cost for the Upcoming AAP

The table below provides a summary of the capital expenditure that is forecast to be incurred in the
next AAP period under Option 3. The forecast has been developed using the following assumptions:

e A front end engineering design (FEED) study will need to be carried out in FY16/17 financial year,
which will involve a detailed assessment of the route and development of a design specification
from which tenders can be prepared and long lead items procured. This work will be carried out
internally. Construction and commissioning is planned to be completed in the following year
(FY17/18) and will be carried out by contractors engaged through a competitive tender process.

e The FEED study costs are based on internal labour rates, while the materials and labour costs for
the construction and commissioning phase are based on a similar TP pipeline replacement
project that was recently the subject of a competitive tender (ie, the Greenhill Road replacement

in 2012).

A more detailed cost breakdown is provided in Attachment B.

Forecast Cost Option 3 (replacement of M21 and M53 pipelines)

$'000s (2014/15 — excluding overheads)
FY FY FY FY
Item Total
16/17 17/18 18/19 19/20 20/21
Materials 1,040 1,040
Labour 350 6,078 6,428
Total 350 7,118 7,468
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As this table highlights, the FEED survey is estimated to cost $350,000 in FY 16/17 while the cost of
replacing the two pipelines in FY17/18 is estimated to cost $7.118 million. The total cost of replacing
the two pipelines is forecast to be $7.468 million.

Finally, it is worth noting that the capital expenditure associated with this project will not offset any
operating expenditure because the pipelines will continue to be surveyed in accordance with
applicable standards. The capital expenditure can, however, be expected to avoid possible future
opex (up to S1 million) associated with emergency repairs and customer relights should there be a
major gas escape.

7 Consistency with National Gas Rules

Consistent with the requirements of rule 79(1)(a) of the National Gas Rules, AGN considers the
forecast capital expenditure is:

e Prudent — The expenditure is necessary to ensure that the ongoing integrity of the TP mains is
maintained and there are no major gas escapes that could impact public safety and reliability of
supply. The expenditure is also of a nature that a prudent service provider would incur.

e [fficient — The replacement of the TP mains is the most cost effective long term option and can
therefore be considered consistent with the expenditure that a prudent service provider acting
efficiently would incur. The manner in which AGN intends the replacement to be carried out (ie,
FEED study to be carried out internally and field work carried out by external contractors that
will be selected through a competitive tender) can also be considered efficient.

e (Consistent with accepted and good industry practice — The identification and rectification of
pipeline integrity issues as outlined above and the reduction of risk to as low as reasonably
practicable in a manner that balances cost and risk is consistent with Australian Standard AS2885
and therefore in keeping with accepted and good industry practice.

e To achieve the lowest sustainable cost of delivering pipeline services — The forecast expenditure
is the most cost effective long-term option as demonstrated in section 6.

The capital expenditure can therefore be viewed as being consistent with rule 79(1)(a) of the
National Gas Rules. The proposed capital expenditure is also consistent with 79(1)(b), because it is
necessary to:

e maintain and improve the safety of services (79(2)(c)(i)); and

e maintain the integrity of services (79(2)(c)(ii)).
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ATTACHMENT A - TP Pipelines M21 and M53 Replacement Concept Plan.
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ATTACHMENT B - Detailed Cost Breakdown
Option 3 — Replacement of M21 and M53

The cost of replacing the M21 and M53 pipelines has been based on the actual contractor and
material costs incurred in the Greenhill Road replacement, which is the most recent project that was
carried out that is of a similar nature to what is contemplated in this case and was also subject to a
competitive tender. The actual unit rate for the Greenhill Road project _, which
as highlighted at the bottom of the table below is consistent with what has been assumed when
developing the $7.468 million estimate.

$’000
693
347
218
231
119
20

9

5,260
31
540

5

Total 7,468

$7,468, 000 for 5.2 km = $1436/metre
Option 2 — Pipeline Repair/Remediation (sleeve repair and relaying the pipe under Christies Creek)

Estimated Cost of repairing sleeves:

The cost of repairing the sleeves has been based on the cost of recent work that involved similar
excavations and repairs (note this recent work involved five concurrent excavations at a single site):
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TOTAL COST per 5 joints $50,380
TOTAL COST per joint $10,076

e  Traffic management including water barrier

Duration Total 5.5 days for 5 excavations
e  Coal tar enamel removal
21% (i.e. 1.1km of the 5.16km) of the pipeline has coal tar enamel coating

Coating contains non-friable asbestos

e Backfilling material

e  Road profiling

e Number of joints to be rehabilitated =

Pipeline total length divided by length of pipe plus 10% for bends, fittings less joints already rehabilitated

Pipeline total length 5160m
Length of pipe 12m
Joints already rehabilitated 20

Number of joints to be rehabilitated = ( 5160m / 12m ) x 1.10 — 20= 450 joints

o Number of excavations and repairs: 450

Total cost of this option= $4,984,200
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Estimated cost to relay pipeline under Christies Creek at Morrow Road

The estimated cost of relaying the pipeline under Christies Creek is set out in the table below. The
estimates in this table are based on a bottom up calculation carried out by capital works personnel
who have direct experience in this type of work.

Labour Materials

Description
P $’000 $’000

.|||||w|||‘||‘|
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ATTACHMENT C — Risk Assessment

The top panel in the two tables below sets out the results of the risk assessment assuming TP
pipelines M21 and M53 are not remediated (untreated risk), while the bottom panel sets out the
residual risks if the remediation works outlined under Option 2 and Option 3 are implemented.
Section 3.3 of the Asset Management Plan provides further information on APA’s risk assessment
framework.

Option 2 - Pipeline Repair/Remediation

Total
Health &

. . . " . . Score of
safety Environment Operational Customers Reputation Compliance [ALELEL Risk
Levels
Likelihood Occasional Occasional Occasional Occasional Occasional Occasional Occasional
Risk Consequence Medium Insignificant Major Minor Medium Medium Medium
Untreated
Moderate Low High Low Moderate Moderate Moderate
Risk Level 118
18 07 29 10 18 18 18
Likelihood Possible Possible Possible Possible Possible Possible Possible
dual C q Medium Insignificant Major Minor Medium Medium Medium
Risk
Moderate Moderate Moderate Moderate
Risk Level 88
14 20 14 14 14

Option 3 - Pipeline Replacement

Total
Health &

. . . N " " Score of
Safety Environment Operational Customers Reputation Compliance Financial Risk
Levels
Likelihood Occasional Occasional Occasional Occasional Occasional Occasional Occasional
Risk Consequence Medium Insignificant Major Minor Medium Medium Medium
Untreated
Moderate Low High Low Moderate Moderate Moderate
Risk Level 118
18 07 29 10 18 18 18
Residual Likelihood Rare Rare Rare Rare Rare Rare Rare
Risk
Consequence Medium Insignificant Major Minor Medium Medium Medium
[ -
Risk Level 44
06 01 16 03 06 06 06
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be
¥ regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA21a

PROJECT REFERENCE

Network

AGN-SA

Project No.

SA21a

Project Name

TP Pipeline Corrosion under HSS

Prepared By:

Budget Category Capex

Risk and Priority High from an operational perspective, Priority 2
Reference Docs N/A

Confidentiality Claim Yes

PROJECT APPROVAL

Mujibur Rahman, Corrosion Engineer

Reviewed By:

Chris Liew, Integrity Manager

Approved By:

Peter Sauer, General Manager SA Networks

1 Project Overview

Table 1: Project Overview

Rationale for
Project

The South Australian distribution network has approximately 130 km of transmission
pressure (TP) pipelines laid mainly in the 1970s and 1980s when industry best practice was
to use heat shrink sleeves (HSS) to protect field-welded joints against corrosion. Dis-
bonding of the HSS can and often does lead to pitting corrosion of the steel under the
sleeves.

Based on recent excavations on the M21 and M53 pipelines (which span across
metropolitan Adelaide), it’s expected that other transmission pipelines where heat shrink
sleeves have also been used, may have similar corrosion issues.

The presence of corrosion presents a significant risk of a major gas escape that could affect
the safety and reliability of supply to 21,000 customers.

The risks associated with this issue have been rated as High (Priority 2).

Options
Considered

Three options were considered to address the risk imposed by corrosion issues:

e Option 1: Do nothing. Leave the network exposed to the risk of a major gas
release with the potential to cause significant personal injury and/or property
damage, and the potential loss of supply to 21,000 customers. Rectification of any
damage due to a major gas release has been estimated as approximately
Simillion.

e Option 2: Utilise intelligent pigging to survey and monitor corrosion on these
pipelines. this option would typically be preferred, however the pipelines are
located in metropolitan Adelaide and due to the numerous plug valves and tight
bends in this section of the network, the use of intelligent pigging is restricted.

e Option 3: Undertake exploratory excavations to investigate and remediate
corrosion. This remains the only viable option available in order to mitigate the
risks posed by corrosion on these TP pipelines. By undertaking these excavations,
the risk of a major gas release would be reduced to as low as reasonably
practicable.

Option
Selected

Option 3 has been selected because it is the most effective method to mitigate the risk of
corrosion contributing to a major gas release. Implementing this option will reduce the risk
to as low as reasonably practicable, consistent with Australian Standard AS2885 (Pipelines
— Gas and liquid petroleum pipelines).

Project Cost

$3.3 million ($2014/15) over the next AA period.

Consistency
with the NGR

The excavation of these assets complies with the new capital expenditure criteria in rule 79
of the National Gas Rules because:
e The excavations are necessary in order to maintain and improve the safety of
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services and maintain the integrity of services (rule 79(1)(b) — rules 79(c)(i)-(ii); and

e The costs are such that 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 (rule 79(1)(a)).

Stakeholder A key outcome of AGN’s stakeholder engagement program was drawing upon stakeholder
Engagement values and insights to identify four operational themes. Stakeholders value AGN’s high
reliability of supply and support AGN’s continued provision of this level of service. This
initiative is consistent with the “Maintain” operational theme developed in conjunction
with stakeholders as part of AGN’s recent stakeholder engagement program.
More information on our stakeholder engagement program and results is provided in
Chapter 3 of the Access Arrangement Information document.

2 Background

The SA distribution network has approximately 130 km of transmission pipelines (spanning the
Adelaide metropolitan area) laid mainly in the 1970s and 1980s when the practice was to use heat
shrink sleeves (HSS) over the field-welded joints for corrosion protection. Dis-bonding of the HSS
can and often does lead to pitting corrosion of the steel under the sleeves. Corrosion occurs when
the protective coating has dis-bonded and water has entered through a small coating defect. As the
corrosion occurs beneath the surrounding coating, the effectiveness of the cathodic protection
system is limited.

Direct Current Voltage Gradient (DCVG) surveys are currently used to monitor the condition of these
transmission pipes and to locate possible corrosion points. They are effective in locating coating
defects which are points where corrosion is likely to occur. However, they are not as effective at
early detection of corrosion under dis-bonded coating.

Recent excavations of 20 joints along the M21 and M53 pipelines revealed dis-bonding of the HSS at
all the joints and substantial corrosion scattered over the surface of the pipes. This finding was
consistent for each of the 20 excavations.

In general, corrosion was mostly found to be in the form of tunnelling pit corrosion, with varying
depths of up to 2.4mm (i.e. up to 38% of the pipe wall thickness), when measured using a manual pit
gauge.

An example of the excavation findings are shown below:
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Figure: Photos taken from HSS excavation sites of M21 and M53 pipelines, shwig deep tunnelling pits (a and b) scattered
(c and d) over pipe surface.

Based on prior experience relating to the results of recent excavations on the M21 and M53
pipelines, it is expected that similar transmission pipelines (approximately 130 km in total) where
HSS have also been used, will have similar corrosion issues that are not currently being picked up by
the DCVG surveys.

Typically this type of corrosion is picked up through the “intelligent pigging” of pipelines, however
the transmission network within the Adelaide metropolitan network was not constructed to be
pigged, with numerous plug valves and tight bends preventing the passage of an intelligent pig.

Following the results of these excavations, a strategy has been developed in order to check the
levels of corrosion on the TP pipelines, which are currently subject to DCVG surveys. Because
intelligent pigging methods cannot be used in the Adelaide metropolitan area due to the design of
the network, the only remaining option is to undertake exploratory excavations on relevant sections
of the TP pipelines.

As outlined in Chapter 3 of the Access Arrangement Information, AGN has undertaken a
comprehensive engagement program to better understand the values of stakeholders. During this
engagement, stakeholders clearly indicated that they viewed gas as a reliable source of energy and
indicated that they would like high levels of safety and reliability maintained. Consistent with the
above insight, exploratory excavations of TP pipelines will enable AGN to continue to provide a safe
and reliable supply of natural gas to customers.

3 Risk Assessment
The key issues associated with corrosion of these pipelines consist of:

e A major gas release resulting in a jet fire causing injuries and/or property damage; and
e The potential loss of supply to several thousand consumers should the mains require
isolation for emergency repairs.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria. Further detail on the risk assessment that has been carried out
can be found in Attachment A.

The untreated risk associated with this project has been assessed as "High"” (given the risk associated
with supply loss to a significant number of consumers) and as such has been assigned Priority 2.
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4 Key Drivers and Assumptions

The key drivers and assumptions for this project are as follows:

e Significant corrosion issues have been found at the field joints on TP mains due to ineffective
bonding of the HSS to the steel;

o |f field joint coating repair is not carried out, the remaining life of these pipelines will be
significantly reduced;

e It is reasonable to expect that corrosion under HSS is not limited to the M21 and M53
pipelines; and

e Repair of the field joint coatings is expected to extend the life of the pipelines.
5 Options

Three options have been considered in order to develop the best approach to rectifying the risks
associated with this issue. These options are:

e Option 1—do nothing.

e Option 2 — utilise intelligent pigging in order to survey suspected corrosion on the TP
pipelines.

e Option 3 —excavate TP pipelines in order to investigate suspected corrosion.

The costs and benefits associated with each of these three options are summarised in the table
below. As demonstrated in the table, Option 1 will do nothing to reduce the risk to human health
and safety and the safety and reliability of services associated with a major gas escape. This option is
therefore not considered viable. Options 2 and 3, on the other hand, should both reduce the
likelihood of a major gas escape, however the intelligent pigging technique cannot be used in the
Adelaide metropolitan area, where these TP pipelines are located.

Option 3 therefore remains as the only remaining viable option.
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Option 1

Item Do Nothing

Option 2
Utilise intelligent pigging

Option 3
Excavate and repair

Risk of a major gas escape
that adversely affects:

and property and gives
rise to compensation
claims; and/or

Costs/Risks of supply to 21,000
southern suburbs if
repairs are required,
which will give rise to

of customer relighting
($1 million).

® human health and safety

® the safety and reliability

consumers in Adelaide’s

repair costs and the cost

Intelligent pigging cannot be used in
the Adelaide metropolitan area, due
to the way in which the network is
constructed.

Costs of conducting 52 excavations
per year have been estimated to
total $3.3 million ($2014/15).

Estimated costs per excavation have
been based on recent excavations
conducted on the M21 and M53 TP
pipelines and include an assumption
regarding the percentage of HSS
joints requiring structural repair.

Full cost details are provided in
Section 5.

Benefits

No upfront costs to excavate
and repair the TP pipelines.

Intelligent pigging is a more cost-
effective method to use in terms of
surveying the condition of
underground pipelines.

This Option provides effective
mitigation of the risk associated with
a major gas release and potential for
significant personal injury and/or
property damage, and is in line with
good industry practice.

6 Forecast Cost for the upcoming AAP

Option 3 has been selected as the proposed plan to mitigate the risks associated with suspected
corrosion on the M21 and M53 TP pipelines.

This Option includes:

e Conducting 52 excavations per year, and

e Costs of repairing an estimated 10% of joints excavated.

Both elements of this cost estimate have been based on the actual costs incurred for the recent
exploratory pipeline excavation and repair on the M21 and M53 TP pipelines. A detailed cost
breakdown is provided in Tables 3 and 4 below.

In determining the appropriate volume of excavations to undertake over the next AA period, an
assessment was made in order to balance the risks posed by corrosion and the costs involved with
exploratory excavations. The volume of excavations proposed in Option 3 is based on a minimum
requirement of conducting two excavations per one kilometre of pipeline. This requirement is based
on engineering experience within APA, given that there could be significant variations in the
condition of pipelines over one kilometre. Given there are 130 kilometres of pipeline to excavate
and repair, the calculation is outlined below:

e 130 kilometres x 2 excavations per kilometre = 260 excavations

e 260 excavations over five years = 52 excavations per year
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Note: all costs are in Ss 2014/15

7 Consistency with the National Gas Rules

Consistent with the requirements of Rule 79 of the National Gas Rules, AGN considers that the
operational expenditure being sought for this project is:

e Prudent — The expenditure is necessary in order to ensure the ongoing integrity of the TP
network is maintained and to ensure there are no major gas escapes that could impact public
safety and reliability of supply;

e Efficient — AGN considers this proposal as the only practical and effective option to efficiently
address the risk. 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;

e Consistent with accepted and good industry practice — The ongoing effective integrity
management of this pipeline is a requirement of good industry practice as reflected in AS
2885.3 Pipelines - Gas and Liquid Petroleum, Part 3: Pipeline Integrity Management. Failure to
effectively maintain these pipelines would be contrary to this code; and

e Necessary to achieve the lowest sustainable cost of delivering pipeline services — Failure to
maintain the integrity of these pipelines would result in additional expenditure (reactive
response to a major gas escape and bringing forward replacement) which is not consistent with
the principle of lowest sustainable cost of delivering services.

AGN therefore considers that the capital expenditure is justifiable under Rule 79 of the National Gas
Rules as the capital expenditure is 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 delivering pipeline services.
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ATTACHMENT A —Risk Assessment

Total
Health & Environment Operational Customers Reputation Compliance Financial Sc;;‘sekof
Levels
Likelihood Unlikely Possible Possible Possible Possible Possible Possible
Risk Consequence Significant Insignificant Significant Minor Minor Medium Minor
Untreated
Moderate High Low Low Moderate Low
Risk Level 77
15 20 08 08 14 08
o Likelihood Rare Rare Rare Rare Rare Rare Rare
Risk
Consequence Significant Insignificant Significant Minor Minor Medium Minor
o
Risk Level EE— S I 35
06
Priority Priority Description
Priority 1 Any project, where Risk Level of at least one risk area falls into Extreme must be included in Priority 1. These projects should be
¥ regarded as non-discretionary, as their justification is to mitigate the risk level that is not acceptable to APA.
Priority 2 Any project, where Risk Level of at least one risk area falls into High must be included in Priority 2. The non-inclusion of these
¥ projects may expose APA, or third party asset owner to potential short and long-term business damage.
Priority 3 Any project, where Risk Level of at least one risk area falls into Moderate must be included in Priority 3. The non-inclusion of
¥ these projects may affect reliability of assets; as well it may affect operating efficiency and compliance.
Priority 4 Any project, where Risk Level of at least one risk area falls into Low must be included in Priority 4. The non-inclusion of these
¥ projects may affect opportunity for overall company risk reduction and operating efficiencies.
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BUSINESS CASE - SA22
Network AGN - SA
Project No. SA22
Project Name Below Ground TP Regulator Replacement
Budget Category Capex
Risk and Priority Moderate, Priority 3
Reference Docs 2015 South Australia Network Asset Management Plan

Confidentiality Claim | Yes (Attachment B)

PROJECT APPROVAL

Prepared By: Annabel Sandery, Project Engineer
Reviewed By: Scott Ryan, Manager Capital Projects
Approved By: Peter Sauer, General Manager SA Networks

1. Project Overview

Rationale for This project is a continuation of Australian Gas Networks Limited’s (AGN) replacement program of
Project below ground brick vaults, that house transmission system regulator facilities (see Attachment A for
site details), which was approved by the AER in the last Access Arrangement review. These below
ground brick vaults have degraded to such an extent there is water ingress and associated corrosion of
pipe valves and fittings. Put simply, they have reached the end of their useful lives. If these chambers
continue to be used they will pose an occupational health and safety hazard for maintenance
personnel and also expose AGN to the risk of critical asset failures that could affect the supply of gas to
consumers. These risks have been rated as Moderate (Priority 3).

Options Four options were considered to address the risks outlined above:

Considered e Option 1: Do nothing, which would leave AGN exposed to the risk of occupational health and
safety risks and critical asset failures that could affect the delivery of gas.

e  Option 2: In situ refurbishment of the existing vaults.

e  Option 3: Replacement of 15 below ground regulator chambers in the upcoming regulatory
period, that were found to be at the end of their useful life with new vaults and spring loaded
‘butterfly’ galvanised steel lids.

Option Selected Option 3 was selected because Option 1 poses too high a risk to human health and safety, while the in-
situ refurbishment (Option 2) cannot eliminate the occupational hazards. In contrast to these two
options, Option 3 will reduce the risk to as low as reasonably practicable in a manner that better
balances cost and risk than the other two options, consistent with Australian Standard AS4645 and
AS2885 (Gas Distribution Network Management and Pipelines — Gas and liquid petroleum pipelines).
Work commenced on replacing the 36 below ground brick vaults that were found to be at the end of
their useful lives in 2012 and by the end of 2015/16 21 are expected to have been replaced, leaving 15
to be replaced in the Access Arrangement Period (AAP).

Estimated Cost The forecast capital expenditure for the replacement program over the upcoming AAP is $4.935 million
(50.987 million per annum) (real $2014/15).

Consistency with The replacement of these assets complies with the new capital expenditure criteria in rule 79 of the

the NGR National Gas Rules because it is:

e necessary to maintain and improve the safety of services and maintain the integrity of services
(rules 79(2)(i) and (ii)); and

e 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.

Stakeholder A key outcome of AGN'’s stakeholder engagement program was drawing upon stakeholder values and
Engagement insights to identify four operational themes. This project is consistent with the Maintain theme
because its implementation will enable AGN to continue to provide a safe and reliable supply of gas to
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| | our customers. Chapter 3 of the AAl provides more information on the stakeholder engagement.

2. Background

AGN’s South Australian gas network has 80 below ground transmission pressure (TP) regulators that
form the primary supply to the downstream high and medium pressure regulators. These regulators
are housed in below ground vaults to reduce the risk of third party damage.

There are a number of regulators housed in below ground brick/mortar lined chambers. Rising salt
damp has led to the deterioration of these allowing the ingress of ground water. This creates a very
damp environment, accelerating the corrosion of pipes, valves and fittings located in the chamber.
It also creates a very difficult work environment for personnel who perform regular maintenance
and monitoring activities.

Access to the regulator brick chambers is via small diameter (600 millimetres) manhole access
covers, which can restrict access and egress for personnel. This restricted access creates a safety
hazard for maintenance personnel who may need to enter or exit this confined space environment
during an emergency. Should the need arise, safety equipment for emergency access can be difficult
to set up and in some cases ineffective, potentially delaying the retrieval of injured/suffocating
personnel.

The configuration of pipe work of these older regulator stations requires maintenance personnel to
climb over or under the pipe work to operate valves, test pressure shut off devices and read gauges.
This adds to the safety hazards described above.

An example of this is the regulator pit site located in Frome Road, Adelaide. Figure 1 highlights the
restricted conditions in the pit, the corrosion of all parts, the low levels of lighting and the close
proximity to the road and access.

Figure 1: Regulator Pit Site on Frome Road

New standards have been developed to provide a configuration that is easier and safer to maintain.
Vaults with spring loaded, “butterfly” galvanised steel lids have been designed to ensure easy access
and egress as well as eliminating the need for confined space permits.

By the end of this regulatory period, 21 of the below ground brick regulator chambers will have been
replaced. Itis intended that an additional 15 are expected to be completed over the next AAP.
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The replacement of these regulator chambers involves:
. identifying an alternative facility site;

. workshop fabrication and assembly of replacement regulator vaults;

. workshop assembly of regulator station components;

. field work associated with connection of inlet and outlet pipework;

° field commissioning of new facilities;

. field work associated with cutting, capping and removal of old regulator facilities; and
° ground reinstatement.

As outlined in Chapter 3 of the AAI, AGN has undertaken a comprehensive engagement program to
better understand the values of our stakeholders. During this engagement, stakeholders told us that
they viewed gas as a reliable source of energy and indicated that they would like us to maintain our
high levels safety and reliability. Consistent with the above insight, the replacement of the
regulators will enable AGN to continue to provide a safe and reliable supply of natural gas to
customers.

3. Risk Assessment

The damp and confined environment of the brick regulator chamber presents a risk to maintenance
personnel should rapid egress be required in an emergency. There is potential for slip/strain
resulting in a loss time injury and in extreme circumstances, personnel may remain trapped in the
confined space resulting in a fatality.

The corrosive environment within these below ground facilities has potential for facility failure
resulting in a gas leak. The critical nature of these facilities, providing the primary supply to the
distribution network, creates a risk to supply should emergency repair require isolation of the
facility. Depending on the location and time of year the supply to several thousands of consumers
could be affected.

A risk assessment has been carried out using APA’s established evaluation criteria to produce an
estimated level of risk and to rank and prioritise the risk based on APA’s established risk
management and control criteria (see section 3.3 of the Asset Management Plan for further
information). Further detail on the risk assessment that has been carried out can be found in
Attachment C. In short, the untreated risk associated with this project has been assessed as
"Moderate” from a human health and safety, operational and compliance and legal perspective and
has been assigned Priority 3 rating.

4. Key Drivers and Assumptions

The primary driver for this project is that below ground brick regulator chambers have reached the
end of their useful lives and the continued operation of these chambers will expose:

e personnel to occupational health and safety risks because safe access into and out of brick
regulators is compromised by a small manhole; and
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critical asset failures that could affect the safe and reliable delivery of gas to consumers, because
the below ground regulators provide the primary supply to the distribution network and
therefore create a risk to supply if emergency repair requires isolation of the regulator.

This project is also consistent with AGN’s operational theme of “Maintain” network safety. It
specifically relates to the following insights:

Customers value AGN'’s high reliability and want AGN to keep providing the same (as a
minimum) service levels.

Customers view gas as a reliable source of energy.

Some of the key assumptions underpinning the project are set out below:

5.

The new regulator design, with spring loaded butterfly lids, eliminates the confined space, and
the general layout significantly reduces occupational hazards.

Fabrication and assembly of replacement regulators to be undertaken by internal personnel with
field work utilising a combination of contract resources and internal supervision.

Options

The three options for dealing with the risks outlined above are:

Option 1 — Do nothing.
Option 2 — In situ refurbishment of the existing vaults.

Option 3 — Replacement of 15 below ground regulator chambers in the upcoming regulatory
period that were found to be at the end of their useful life with new vaults and spring loaded
‘butterfly’ galvanised steel lids.

Of the options listed above, Option 3 is the only feasible option because:

the degradation of the brick vaults in the 15 regulator chambers is such that repair/replacement
of this component of the facility is not practical, which means Option 1 is not a feasible solution;
and

the occupational hazards outlined above cannot be eliminated by in situ refurbishment, which
means Option 2 is not a feasible solution.

The costs and benefits associated with Option 3 are set out in the table below.

Costs and benefits of the option 3 (replace 15 below ground regulator chambers)

Item Option 3
Costs Replacement cost: $4.935 m (real $2014/15)
Benefits Reduction in occupational health and safety risks and critical asset failures that could otherwise
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Item Option 3

affect the safe and reliable delivery of gas to consumers.

Avoidance of approximately 1,000 relights ($100 per relight) should there be a major failure of one
of the facilities

6. Forecast Cost for the Upcoming AAP

The table below provides a summary of the capital expenditure that is forecast to be incurred in the
next AAP under Option 3. This forecast has been developed having regard to the internal resource
costs,” external contractor rates’ and material costs that have been incurred under the replacement
program that commenced in this AAP. The contractor rates and material costs in the c