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Units of Measure, Abbreviations and Glossary
Table 1: Units of Measure and Abbreviations
Abbreviation  Unit of measure Abbreviation Expanded Name
EDD Effective degree days AA Access Arrangement
PJ Petajoules AEMO Australian Energy Market Operator
PJlyr Petajoules per year DTS Declared Transmission System
TJ Terajoules DWGM Declared Wholesale Gas Market
DLNG Dandenong Liquified Natural Gas
TJlyr Terajoules per year EGP Eastern Gas Pipeline
FID Final Investment Decision
GSOO0O Gas Statement of Opportunities
GTA Gas transportation agreement
IASP AEMO's Inputs, Assumptions and
Scenarios Report
MSP Moomba to Sydney Pipeline
NEM National Electricity Market
PKGT Port Kembla Gas Terminal
POE Probability of Exceedance
SWQP South West Queensland Pipeline
SWP South West Pipeline
VGPR Victorian Gas Planning Report
VNI Victorian Northern Interconnect
VTS Victorian Transmission System
WORM Western Outer Ring Main
Table 2: Glossary
Term Definition
1-in-20 peak day The 1-in-20 peak day demand projection (for severe weather conditions) has a 5%

probability of exceedance (POE). This is expected, on average, to be exceeded
once in 20 years. Also known as the 95% peak day.

augmentation The process of upgrading the capacity of a transmission (or a distribution) pipeline.

Culcairn The point where the gas transmission network in Victoria interconnects with New
South Wales.

DTS AEMO defines the DTS as: “the principal gas transmission pipeline system identified

under the National Gas (Victoria) Act, including augmentations to that system.
Owned by APA Group and operated by AEMO, the DTS serves Gippsland,
Melbourne, Central and Northern Victoria, Albury, the Murray Valley region, and
Geelong, and extends to Port Campbell .
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Declared Wholesale Gas
Market (DWGM or market)
Eastern Gas Pipeline

Effective Degree Day

liquefied natural gas

injection

lona Underground Gas
Storage (UGS)

peak day
petajoule (PJ)
South West Pipeline

system withdrawal zone

AEMO defines the DWGM as: “ The market administered by AEMO under Part 19 of
the NGR for the injection of gas into, and the withdrawal of gas from, the DTS and
the balancing of gas flows in or through the DTS".

The east coast pipeline from Longford to Sydney.

AEMO defines an EDD as: “A measure of coldness that includes temperature,
sunshine hours, wind chill and seasonality. The higher the number, the colder it
appears to be and the more energy that will be used for area heating purposes. The
Effective Degree Day (EDD) is used to model the daily gas demand-weather
relationship’.

Natural gas that has been converted to liquid for ease of storage or transport. The
Melbourne liquefied natural gas (LNG) storage facility is located at Dandenong.

The physical injection of gas into the transmission system.

The lona UGS is located in the Port Campbell region. It is a storage facility which
reinjects gas into depleted gas reservoirs, for withdrawal at a later date.

The day of highest system demand (gas).

1PJ =1000TJ = 1000000GJ

The 500 mm pipeline from Lara (Geelong) to lona.

Part of the gas Declared Transmission System (gas DTS) that contains one or more
system withdrawal points and in respect of which AEMO has determined that a

single withdrawal nomination or a single withdrawal increment/decrement offer must
be made.
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Executive Summary

Background

APA is preparing for its upcoming Victorian Transmission System Access Arrangement (AA), due
to be lodged by 1 December 2021.

APA would normally use AEMOQO’s Gas Statement of Opportunities (GSOO) and Victorian Gas
Planning Report (VGPR) as the basis for its load forecasts (that are an important element of its
AA), however, according to the Terms of Reference we were engaged under, APA considers
there to be three events affecting the AEMO’s forecasts this time around:

There have been a number of significant announcements and events since the GSOO/VGPR
were published. Notably, APA’s planned expansion of the East Coast Grid, Origin’s
contemporaneous supply contract with APLNG, and Esso and Qenos curtailing consumption
in Altona.

There are a number of proposed supply projects to bring gas into Victoria from the west of
Melbourne. Any one of the proposed projects would require significant investment in the
South West Pipeline (SWP) - however none have made it to Financial Investment Decision
(FID) yet, nor will they until the next AA period has started; and

AEMO’s longer term forecast is (broadly) flat going out to 2040, suggesting no load reduction
in response to the myriad of carbon reduction initiatives being contemplated or implemented
throughout the economy.

Objective

APA commissioned us to understand the factors that are likely to affect the supply / demand
balance in the Victorian gas market over the period of their next AA period, and more specifically,
the broad impact that those factors could have on the Victorian Gas Transmission System
(including peak demands, and required augmentations).

As an Addendum to this report, APA asked OGW to undertake more detailed modelling of the
potential impact these factors would have on Victoria’s gas demands and peak demands, at the
6 system withdrawal zones of Ballarat, Geelong, Gippsland, Melbourne, Northern and Western.

The impact of the Altona refinery’s closure and Qenos’ reduced production

In February, 2021, Exxon Mobil announced they were closing their Altona refinery and converting
it to an import terminal. This has a directimpact on gas demand, and moreover, it has a cascading
effect on the consumption of gas by other consumers, in particular Qenos, the polyethylene and
polymer producer, who announced that it will also close two of its production units (T50% of its
plant) at its Altona plant.

To estimate the impact that their change in circumstances might have on both average and peak
demand, we adopted the following methodology:

Reduction in Daily Average Demand: Average consumption over the previous 3 years *
estimated percentage change in reduction (100% for the Altona Refinery; 50% for Qenos")

Est. 2008

Qenos reconfigures Altona manufacturing facilities, Media Release, 19 May 2021 (“ The planned changes, which come
into effect later this year, will involve the closure and mothballing of one of Qenos’ two Altona ethylene units as well as
one of the two polyethylene plants’)

A
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@ Reduction in Coincident Peak Demand: Average consumption over the previous 3 years on
days when the DWGM peaked * estimated percentage change in reduction (as per above).

The following table summarises the results.

Table 3: Impact on Demand

Key Issue Peak Demand Annual and Daily Average
Altona Refinery load B0 Peak (TJ/day): 4.74 B Daily Average (TJ): 3.76 * 100% reduction
reduction (closure of refinery)

Annual (TJ): 1372 reduction

Qenos load reduction B Peak (TJ/day): 2.5TJ E  Historical daily average of 5TJ/day * 50% =
2.5TJ/ay

B Annual (TJ) =912TJ
TOTAL 0 Peak (TJ/day) = 7.24

=]

Annual (TJ) = 2280

The SWQP/MSP upgrade has been committed to

APA has recently announced that it has reached FID to commence the expansion of
transportation capacity on its East Coast Grid, linking Queensland with southern markets, by
approximately 25% . APA also announced a significant new East Coast Grid gas transportation
agreement (GTA) with Origin Energy.

The estimated impact of this augmentation is that it will allow up to an extra 100TJ/day to flow
into Sydney on peak demand days, with a consequent impact on flows to Melbourne, subject to
transmission pipeline capacity being available. This is based on the 25% increase in current
capacity of ~ 400TJ/day2.

The policy environment surrounding gas supply and demand has changed

Victoria’s Climate Change Act 2017 sets a target of net-zero emissions by 2050. More broadly,
as part of Victoria’s Climate Change Strategy, the State Government has set targets to reduce
the State’s greenhouse gas emissions from 2005 levels by 28-33% by 2025 and 45-50% by 2030.

The Victorian Government is on record as investigating pathways to decarbonise its gas network
and it explicitly states in its Victorian Gas Substitution Roadmap Consultation Paper 3.

Whilst AEMQO’s 2021 GSOOQO Central Case did not consider a scenario with greater electrification
of residential heating (or other heating alternatives to gas) to drive down Victoria’s maximum daily
demand for gas, AEMO’s /nputs, Assumptions and Scenarios Report (IASP), which was
published in July 2021, 4 months after the GSOO, did. In particular, it details how AEMO “wiil/
model the future in its forecasting and planning publications for the rest of 2021 and into 2022.

Any move to decarbonise Victoria’s gas grid, will, everything else being equal:

Est. 2008

https://www.aemc.gov.au/energy-rules/national-gas-rules/gas-scheme-register/gld-south-west-queensland-pipeline;
aligns with Figure 24, 2021, Gas Statement of Opportunities, page 48

Victorian Government, Help Build Victoria’s Gas Substitution Roadmap, Consultation Paper, pg 6
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[0 Lead to a significant amount of gas load being electrified, which, if AEMO’s IASR
assumptions were adopted, would lead to nearly half the current gas heating load being
electrified by the mid-2030s; and / or

[0 Lead to significant amounts of renewable gases entering the system, which#*:

Il If they are hydrogen, might be at a distributed (distribution level) scale, avoiding APA’s
transmission network5 but providing peak demand support (i.e., they would operate in a
manner that would reduce peak demands placed on APA’s transmission network); or

B If they are biomethane or synthetic renewable methane, may not necessarily be in
locations that would utilise the existing transmission network (nor might they be of a scale
that would necessitate connection at transmission level).

The following figures highlight the:
I Potential impact on annual demand of electrification of residential heating; and
@ Potential impact on peak day demand of electrification of residential heating.

Figure 1: Potential Impact on Annual Demand of Electrification of Residential Heating

Impact on DWGM Annual Demand from Electrification of Residential
Heating
80.00
70.00
60.00
50.00
o 40.00
30.00
20.00
10.00
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
e B35 eline Annual Weather Dependent Demand e R es. Baseline Annual Weather Dependent Demand
50% electrification of res. heating by 2035 25% electrification of res. heating by 2035
1 0% electrification of res. heating by 2035

Notes: Based on OGW analysis - see body of report for details.

Est. 2008

For the avoidance of doubt, in our opinion, there are currently a number of impediments in the Rules and Law to the
blending of hydrogen into natural gas networks, as well as to the connection of renewable gas facilities at a distribution
network level. For example, the current definition of ‘natural gas’ in our opinion, precludes the blending of hydrogen, and
the Law and the Rules do not enable the registration of any gas production facilities that are connected to the distribution
system. Notwithstanding this, it is our understanding that these impediments are known to policy makers at both a State
and Federal Government level, and that there is a program of work to change the relevant parts of the Law and Rules
that are considered to be an impediment. For example, Minister Taylor has recently stated that as part of the Energy
National Cabinet Reform Committee, “Ministers agreed on an expedited process to amend the National Gas Law,
National Energy Retail Law and subordinate instruments so hydrogen blends, biomethane and other renewable methane
gas blends are brought within the national energy regulatory framework”
(https://www.minister.industry.gov.au/ministers/taylor/media-releases/energy-national-cabinet-reform-committee-1)

The reason for this is that there is significantly more uncertainty as to the ability for hydrogen to be blended into gas
transmission networks as compared to gas distribution networks, due to materials that the pipelines are generally
constructed from and the pressures at which they operate.
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Figure 13 shows that, assuming that all weather dependent demand is driven by residential and
commercial usage, then by 2035:

=

=

10% electrification of residential heating will result in a reduction of annual demand of around
6PJ;

25% electrification of residential heating will result in a reduction of annual demand of around
15PJ; and

50% electrification of residential heating will result in a reduction of annual demand of around
30PJ.

Figure 2: Potential Impact on Peak Day Demand of Electrification of Residential Heating

TJ/day

Impact on DWGM Peak Demand from Electrification of Residential Heating
900
800
700
600

500
400
300
200
100

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
st Baseline Weather Dependent Demand s E5t. Baseline Weather Dependent Residential Demand
50% electrification of residential heating by 2035 (TJ) 25% electrification of residential heating by 2035 (T1)

= 10% electrification of residential heating by 2035 (TJ)

Notes: OGW analysis as per the approach outlined for Annual Demand, except that we assumed that total peak demand
is 1250TJ/day.

Figure 14 shows that, assuming that all weather dependent demand is driven by residential and
commercial usage, then by 2035:

=

=

=

10% electrification of residential heating will result in a reduction in peak demand of around
67TJ/day;

25% electrification of residential heating will result in a reduction of peak demand of around
167TJ/day; and

50% electrification of residential heating will result in a reduction of peak demand of around
335TJ/day.

The following table summarises the potential impact that the above factors could have on
AEMO'’s forecast of peak demand (TJ/day) to 2030.

10
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Table 4: Impact on Peak Demand

Key Issue Impact in 2025 (TJ/Day) Impact in 2030 (TJ/Day)

Est. AEMO peak 1250 1250
demand starting base

Increased Supply

Increased supply 100 100
resulting from

expansion of the

SWQP/MSP

Increased supply from 9.15 24.42
Renewable Gases

Reduced Demand

Reduced consumption (7.24) (7.24)
from Altona Refinery
and Qenos

Reduced peak day
consumption due to
electrification

High (50%) (33.42) (167.11)
Medium (25%) (16.71) (83.55)
Low (10%) (6.68) (33.42)

Net Change in Supply Adequacy

TOTAL Change - 133.1 215.21
Medium Elec

TOTAL Change - High 149.81 298.76
Elec

Supply Adequacy

Original GSOO Peak +273 -308
Day Supply Adequacy

with PKGT (Southern

Mkts)

Peak Day Supply +406.1 to +422.81 -92.7910-9.24
Adequacy after

adjustments (Southern

Mkts)

NOTES: OGW analysis

Our analysis indicates that as a result of the Victorian Government’s legislated commitment to
Net Zero by 2050, and reflecting AEMO’s IASR that under a Net Zero scenario, nearly half the
current gas heating could be electrified by the mid-2030s (which broadly aligns with the Victorian
Government’s pathways analysis), there may only be a very small supply shortfall (-9.24TJ) on
peak demand days in 2030. If electrification were to lag AEMO’s assumption, with only 25% of
customers having their heating loads electrified by 2035, the supply shortfall is larger, but still not
insurmountable (at -92.79TJ) in 2030. Options for covering this supply shortfall are discussed in
the next section.

The following table summarises the potential impact that the above factors could have on
AEMO'’s forecast of annual demand (PJ) to 2030.

11
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Table 5: Impact on Annual Demand

Key Issue Impact in 2025 (PJ) Impact in 2030 (PJ)

Increased Supply

Increased supply None assumed for modelling None assumed for modelling
resulting from

expansion of the

SWQP/MSP

Renewable Gases 1.34 3.73

Reduced Demand

Reduced consumption (2.28) (2.28)
from Altona Refinery
and Qenos

Reduced annual
consumption due to
electrification

High (50%) (2.93) (14.64)
Medium (25%) (1.46) (7.32)
Low (10%) (0.59) (2.93)

Net Change in Supply Adequacy

TOTAL Change - 3.76 9.6
Medium Elec

TOTAL Change - High 5.2 16.92
Elec

Supply Adequacy

Original GSOO Supply No Shortfall (65)
Adequacy with PKGT
(Southern Mkts)

Annual Supply No Shortfall -55.4 t0 -48.08
Adequacy after

adjustments (Southern

Mkts)

NOTES: OGW analysis

The above:

Reflects AEMO’s underlying forecast that there is no supply gap in southern markets in 2025
under existing GSOO assumptions, therefore, the additional factors that we have discussed
which would otherwise reduce gas loads would only contribute to a strengthening of this
supply/demand position; however

Even after incorporating the factors that we have discussed, there is still a supply shortfall in
2030 of 55.4PJ under the medium case, and 48.08 under our high case, assuming as given
AEMOQ’s other GSOO assumptions e.g., declining Longford supplies; LNG receipts; north /
south transmission constraints for a substantial amount of the year. Whilst this shortfall is
material, AEMO is forecasting no shortfall until 2029, beyond the AA period, and moreover,
this figure is likely to be subject to significant uncertainty (e.g., the quantum of the reduction
in Longford, noting the nature of any gas reservoir engineering analysis supporting this, and
the inherent uncertainties that this entails).

12



Est. 2008

Issues Affecting Demand and Supply for Gas on the Victorian Transmission System

September 2021
Final Draft

Implications for New Transmission Investments

There future conditions affecting the domestic gas market are inherently uncertain - more so now
than possibly at any time in its history. This uncertainty increases the value of flexible supply and
infrastructure options to meet projected seasonal supply gaps, or put another way, it increases
the risk associated with making long-term, large scale investments, in the face of this uncertainty.

Conceptually, a ‘real options’ analytical framework is ideally suited to undertake analysis in this
type of uncertain environment. A ‘real options’ framework essentially represents a sophisticated
probabilistic planning approach that can be used to assess the optimality of various options for
balancing supply and demand. It explicitly recognises the trade-off between the value of flexibility
and scale efficiency of supply and demand side options, having regard to the entire range of
future events, and the ability of a modelled supply portfolio to be able to respond to that range of
future events.

It explicitly quantifies the value of making decisions over time as would be the case in real life,
rather than assuming perfect foresight. These decisions may involve higher costs in the short
term, but lead to long term benefits.

Of the feasible options for alleviating any forecast supply / demand imbalance towards the end
of APA's AA period, two involve transmission augmentations - augmenting the South West
Pipeline and augmenting the Young-Culcairn link (Interconnect) - whilst two are more marginal,
with one involving augmenting the Dandenong LNG facility and the other relying on price induced
demand response.

Whilst we have not undertaken a detailed real options analysis for the purposes of this project,
we are of the opinion that unless the lona injection capacity into the SWP is fully contracted long-
term, increased compression on the VN Interconnect is likely to be a more appropriate solution
to rely on given the current uncertainty affecting the gas market at present, as this solution has
the conceptual advantage:

Of unlocking the full additional south bound (peak) capacity that is created by APA’s
expansion of the SWQP/MSP, noting that absent an investment such as this in additional
north/south transmission capacity, AEMO’s GSOO indicates that flows south bound on the
EGP and VNI are at their capacity for a significant proportion of the year;

Of potentially accommodating more, valuable, flexible seasonal “shaped” gas supplies, to be
transported from the larger, more prospective gas outside of Victoria, to help cover monthly
winter demand, not just extreme peaks; and

Of being incremental and flexible, which means its funding is not reliant on the AER accepting
the medium to long term forecast needs of the Victorian market, rather the market is able to
respond (via contracting for solutions) closer to when the asset may in fact be needed,
enabling more (and better) information as to the forecast supply / demand balance in Victoria
to be revealed.

To our mind there is also a case for considering market mechanisms being introduced that would
allow demand side participation in the peak of winter to assist in managing the risks of small
excess peak demand excursions. This would likely be a very low-cost (and flexible) solution to
managing transitional issues and uncertainty, and mimics what has been occurring in the National
Electricity Market (NEM).

13
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Given the uncertainty as to what future (peak and annual) demands will be placed on the Victorian
gas transmission network over the next 5-10 years (and beyond), and the fact that there appears
to be a feasible alternative market led solution to addressing peak day demand issues, we see
little justification to support APA lodging a capital expenditure forecast that involves looping any
part of the SWP to accommodate increased supply from either or both of the two LNG import
facilities in Victoria.

This is not to say that these supply solutions will never be justifiable - particularly if they are
required to alleviate any shortfall in annual or seasonal gas requirements in Victoria - rather, it
reflects the information that is available at present, and in particular the significant uncertainty
around Victoria’s decarbonisation pathway, the quantum of the reduction in supply stemming
from existing supply sources (e.g., Longford), and the consequences for customers and APA of
it not being used.

Our opinion as to whether there is a case under the Rules for APA to request accelerated
depreciation

Prima facie, we think there is scope under the Rules for APA to seek the AER’s consideration of
an accelerated depreciation schedule for the assets that it uses to provide gas transmission
(reference) services in Victoria. Such an outcome has regulatory precedence is aligned to the
Rules, as in our opinion, the Rules clearly provide a regulated gas business with the flexibility to
propose changes to it forecast depreciation schedule to reflect, amongst other things, changes
in the:

Market for its reference services: and
Economic life of the asset or group of assets that are used to provide its reference services.

As outlined earlier, we are of the opinion that there are a number of potential risks to the market
for APA’s current reference services, any of which could start to manifest in the short term, but
with a higher probability of manifesting in the medium to long-term. These could affect the
economic life of APA’s assets.
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Background and objective

Background

APA is preparing for its upcoming Victorian Transmission System Access Arrangement (AA), due
to be lodged by 1 December 2021. The Victorian Transmission System (VTS) comprises
approximately 1,992 kilometres of pipelines which transport gas from various injection points both
to the East and West of Victoria, to load centres throughout Victoria. Almost all the natural gas
consumed in Victoria is transported through the VTS.

As we understand it, APA would normally use AEMQO’s Gas Statement of Opportunities (GSOO)
and Victorian Gas Planning Report (VGPR) as the basis for its load forecasts (that are an
important element of its AA), however, according to the Terms of Reference we were engaged
under, APA considers there to be three events affecting the AEMO’s forecasts this time around:

[ There have been a number of significant announcements and events since the GSOO/VGPR
were published. Notably, APA’s planned expansion of the East Coast Grid, Origin’s
contemporaneous supply contract with APLNG, and Esso and Qenos curtailing consumption
in Altona.

I There are a number of proposed supply projects to bring gas into Victoria from the west of
Melbourne. Any one of the proposed projects would require significant investment in the
South West Pipeline (SWP) - however none have made it to Financial Investment Decision
(FID) yet, nor will they until the next AA period has started; and

B AEMO’s longer term forecast is (broadly) flat going out to 2040, suggesting no load reduction
in response to the myriad of carbon reduction initiatives being contemplated or implemented
throughout the economy.

In relation to the latter, Victoria’s Climate Change Act 2017 sets a target of net-zero emissions
by 2050. More broadly, as part of Victoria’s Climate Change Strategy, the State Government has
set targets to reduce the State’s greenhouse gas emissions from 2005 levels by 28-33% by 2025
and 45-50% by 2030. The Department of Environment, Land, Water and Planning (‘DELWP’) is
exploring pathways to support the decarbonisation of Victoria’s gas networks in line with its
Climate Change Strategy targets and longer-term legislated targets. These pathways include
renewable gases such as renewable hydrogen and biogas, as well as other pathways, including
electrification and energy efficiency.

AEMO’s /Inputs, Assumptions and Scenarios Report (IASP), which was published in July 2021, 4
months after the GSOO, and which details how AEMO “will model the future in its forecasting and
planning publications for the rest of 2021 and into 2022”, states that®:

The Net Zero 2050 scenario represents a future that delivers action towards an economy-wide net zero
emissions objective by 2050 through technology advancements. This transition focuses on short-term
activities in low emission technology research and development to enable deployment of commercially
viable alternatives to emissions-intensive activities in the 2030s and 2040s. Stronger economy-wide
decarbonisation, particularly industry electrification, occurs in later years as the 2050 deadline
approaches. Consumers are initially continue (SIC) to heat their homes in the same manner they do
foday, but by the mid-2030s nearly half the current gas heating has been electrified, and in the final
years of the horizon nearly all residential heating is electrified [emphasis added]

Est. 2008

AEMO, 20217 Inputs, Assumptions and Scenarios Report, page 13

A
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The highlighted section portends to the potential impact that AEMO expects could occur under a
Net Zero 2050 scenario, noting Victoria’s legislated target of net-zero emissions by 2050 and its
clearly signalled intention to determine pathways to decarbonise Victoria’s gas grid, with
electrification front and centre.

Objective

This report was originally commissioned by APA to understand the factors that are likely to affect
the supply / demand balance in the Victorian gas market over the period of their next AA period,
and more specifically, the broad impact that those factors could have on the Victorian Gas
Transmission System (including peak demands, and required augmentations).

As an Addendum to this report, APA asked OGW to undertake more detailed modelling of the
potential impact these factors would have on Victoria’s gas demands and peak demands, at the
6 system withdrawal zones of Ballarat, Geelong, Gippsland, Melbourne, Northern and Western.

Caveats

In order to complete this task, we considered, and in many cases relied on, publicly available
information. We have taken much of this information on face value, and to the extent it is incorrect,
the conclusions drawn from that information may also be incorrect.

For the avoidance of doubt, we did not seek any information directly from any party other than
APA, nor did we seek information that directly related to any supply proponent, from any third
party.

Given the complexity of the east coast gas supply/demand dynamic, the paucity of publicly
available information in some cases (particularly in relation to the costs of undertaking certain
upgrades, which we note, we were not asked to model in detail), and the long-term nature of the
forecasts that we have been asked to develop, it has been necessary to make a number of
assumptions and to draw conclusions from a number of different information sources.

The forecasts and conclusions contained in this report need to be considered in this light.

Structure of remaining sections of report
The remaining sections of this report are structured as follows:

Section 2 summarises our understanding of AEMO's underlying forecast of the supply /
demand balance in the Victorian Gas Market over the short to medium term;

Section 3 outlines the factors that have changed since AEMO developed its most recent
forecasts;

Section 4 outlines the potential options for alleviating any forecast supply / demand
imbalance towards the end of APA's AA period;

Section 5 outlines the long-term impact on APA’s business, and what that might mean for a
number of its regulatory settings; and

Section 6 summarises our conclusions.

Appendix A summarises our approach to developing, and forecasts of, peak and overall gas
demand at the 6 system withdrawal zones of Ballarat, Geelong, Gippsland, Melbourne, Northern
and Western.
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AEMO's underlying forecast of supply / demand for the Victorian Gas
Market

Obijective of section
The objective of this section is to:

[0 Summarise the relevant information contained in AEMO's 2021 Gas Statement of
Opportunities (GSOO) and its 2021 Victorian Gas Planning Report (VGPR), as it relates to
forecast gas supply and demand in southern markets and Victoria; and

B Our summary of what that information, considered collectively, indicates might happen to
Victoria's gas supply/demand balance over APA's AA period.

Gas Statement of Opportunities

The following figure presents AEMO's forecast daily demand and southern maximum total system
capacity under their Central Scenario, out to 2025.

Figure 3: Forecast daily demand and southern maximum total system capacity available, Central scenario,
2021-25 (TJ)

Figure 28 Forecast daily demand and southern maximum total system capacity available, Cenfral
scenario®, 2021-25 (TJ)

1/01/2019 1/01/2020 1/01/2021 1/01/2022 1/01/2023 1/01/2024 1/01/2025
I Actual southern demand W Forecast southern demand
Max. southern production = == Production and pipeline capacity

-------- Production, pipeline and constrained storage Production, pipeline, constrained storage and PKGT

* This shows a single demand representation, consistent with the 2015 reference weather patterns, and under1-in-20 extreme peak
demand conditions, including existing, committed, and anticipated developments.

Source: AEMO 2021, Gas Statement of Opportunities, page 56

In the above figure, the:

@ Solid red line shows the maximum available southern production, the dashed red line
represent the additional maximum daily capacity available from South West Queensland
Pipeline (SWQP);
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I The red dotted line adds the capacity that is available from storages, accounting for pipeline
constraints in the south?; and

I Finally, the orange solid line shows the capacity available to the south with the construction
of the Port Kembla Gas Terminal (PKGT).
AEMO states that8:

"Without new supply options, and if PKGT's commissioning and operation was delayed until after winter
2023, then peak day shortfalls of up to 100 TJ/d could occur in Victoria in the 2023 winter season under
extreme peak demand conditions”.

The following figures present the “production and pipeline capacity” and “forecast Southern
Demand” gap in 2025 from the above graph. Note that according to AEMO, these are "consistent
with the 2015 reference weather patterns, and under 1-in-20 extreme peak demand conditions".
It should also be noted that this assumes, amongst other things, that the Dandenong LNG storage
is fully utilised.

Figure 4: Difference in “production and pipeline capacity” and “forecast Southern Demand”

Adequacy of Supply without Port Kembla - 2025
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Source: OGW analysis based on AEMO's 2021 GSOO

Based on our analysis of the underlying data:
[ The largest supply gap is 98TJ/day; and
I A negative supply gap is expected on 3 days in 2025.

Est. 2008

For example, AEMO states that: " Victoria’s SWP is projected to restrict the State's access to the full available capacity
from lona Underground Gas Storage during some critical periods, even accounting for the development of the Western
Ring Outer Main (WORM) in late 2022".

AEMO, 2021 Gas Statement of Opportunities, page 55
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Figure 5: Difference in “Production, pipeline, constrained storage and PKGT” and “forecast Southern
Demand”

Adequacy of Supply with Port Kembla - 2025
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Source: OGW analysis based on AEMO's 2021 GSOO

As can be clearly seen, there is no gap expected under 1-in-20 extreme peak demand conditions
in southern markets, if the Port Kembla LNG import terminal gets built, absent any allowance to
AEMO's forecasts for other recent changes affecting the supply/demand balance in southern
markets (discussed in more detail in the next section). AEMO affirms this in their GSOO0?:

Producers’ forecasts of existing and committed maximum daily production capacity would be sufficient
to avoid domestic peak day gas shortfalls until at least 2026 under most circumstances, provided all
developments proceed to schedule.

This aligns with AEMO’s view, as presented in the VGPR, which states that'0:

..there is sufficient available supply for a 1-in-20 peak system demand day in 2025 by utilising
Dandenong LNG and an increased reliance on New South Wales supply.

Notwithstanding the above, in the GSOO, AEMO are forecasting a significant supply gap (both
magnitude and frequency) in 2030, as supply dwindles.

9

Est. 2008

AEMO, 2021 Gas Statement of Opportunities, page 53

AEMO, 20217 Victorian Gas Planning Report, page 48
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Figure 6: Forecast gas supply options to meet Southern daily demand, central scenario, 2030 (TJ/d)

Figure 30 Forecast gas supply options to meet southern daily demand, Cenftral scenario, 2030 (TJ/d)
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Source: AEMO, 2027 Gas Statement of Opportunities, page 56

The following figure drills down on the supply gap in 2030 in more detail.

Figure 7: Supply gap in 2030
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Source: OGW analysis based on AEMO's 2021 GSOO (figure 30)

Is it important to note that flows between Victoria and NSW are expected to reverse over time.
For example, currently, gas flows north to NSW around 98% of the time (Eastern Gas Pipeline
(EGP) and the Victorian NSW Interconnector (VNI - Culcairn)). In 2026, northerly flows to NSW
are expected to occur around 53% of the time, with southern bound flows at level of capacity of

the transmission system for around 6% of the year.
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In 2028, gas is expected to flow south at all times of the year, with these flows forecast to be at
the existing capacity of the transmission network (EGP and VNI) for around 13% of the time",
with this increasing to, in the order of, 25% by 2030.

Figure 8: Cumulative distribution of aggregate flows between NSW and VIC (EGP, VNI)

Figure 29 Cumuldtive distribution of aggregate flows between New South Wales and Victoria (EGP and VNI),
Central scenario, assuming existing, committed, and anticipated developments, 2021-30 (TJ/d)
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Source: AEMO, 2027 Gas Statement of Opportunities, page 57

As AEMO states'2:

“Current infrastructure constraints on the MSP'3 limit the ability for northern supply to help cover
southern shorifalls during maximum daily demand periods. At these times, and without further pipeline
expansions, attempts to redirect gas earmarked for LNG export are unlikely to be effective in
maintaining gas security”

Following on from this, AEMO itself notes that'4:

Further investments to address forecast supply gaps should be cognisant of the sector transformation
underway and be adaptable to manage future changes in gas consumption pattems. Prudent options
could include investments that can:

« Flexibly match supply with seasonal demand and deliver variable annual supply efficiently.

- Manage peak demand needs, potentially through electrification, fuel switching, and energy efficiency
[emphasis added]

Est. 2008

Our understanding is that the in the order of 200 TJ/d of imports can be received from the PKGT via the EGP and VicHub,
whilst supplies that can be received from the MSP via Culcairn are limited to 195 TJ/d, despite maximum capacity being
listed 226TJ/day, due to capacity constraints in the New South Wales transmission network (AEMO 2021, Victorian Gas

Planning Report, page 67).

AEMO, 2021 Gas Siatement of Opportunities, page 53
Moomba Sydney Pipeline

AEMO, 2021 Gas Sitatement of Opportunities, page 4
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Notwithstanding the above, AEMO states in its 2021 GSOO that'®:

“.while not considered in the scenario collection for this year's GSOO, a scenario with greater
electrification of residential heating (or other heating alternatives to gas) would drive down Victoria’s
maximum daily demand for gas much faster than currently forecast. This possibility will be explored in
more detail in future GSOOs, and AEMQO's 2022 Integrated System Plan”

Finally, the figure below shows the expected production forecast if existing, committed, and
anticipated projects are developed, and all associated reserves and resources are commercially
recoverable to meet demand in the long term. As AEMO states®:

“Provided all committed and anticipated projects are developed, there is projected to be sufficient
supply to cover both extreme peak demand conditions and seasonal demand requirements until at least
2029...

The figure shows that new supply options will be required across eastern and south-eastern Australia
towards the end of the decade to ensure domestic and LNG export demand is met to the end of the
outlook period”

Figure 9: Supply/demand gap

Figure 27 Projected eastern and south-eastern Australia gas production (including export LNG), Central
scenario, existing, committed, and anticipated developments, 2021-40 (PJ)
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Source: AEMO, 2027 Gas Statement of Opportunities, page 55

The magnitude of the shortfall is highlighted in the below figure.

Est. 2008

AEMO, 2021 Gas Siatement of Opportunities, page 38
AEMO, 2021 Gas Siatement of Opportunities, pages 6 and 54
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Figure 10: Annual Supply Shortfall (PJ)
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Source: OGW analysis of AEMO data (Figure 27 of 2021 GSOQ)

As shown in Figure 8, AEMO is forecasting a supply shortfall from 2029 even with the
assumptions that committed, and anticipated projects are developed, and all associated reserves
and resources are commercially recoverable. The gas supply shortfall rises steeply from 2029 to
2040.

2.3. Our summary of AEMQ's view of the supply/demand situation

Est. 2008

In summary, our understanding of AEMO's view of the supply/demand situation in Southern
Markets and Victoria in particular is that:

[ Without an import terminal at Port Kembla or other anticipated projects, AEMO is forecasting
a supply gap of up to “100TJ/day, for 3 days a year in 2023;

B With an import terminal at Port Kembla, and no other change, AEMQO's modelling is indicating
that there would be no supply gap in 2023;

[ Moving beyond 2023, flows between Victoria and NSW are expected to reverse over time.
For example:

B Currently, gas is flowing north in the order of 98% of the time,

B In 2026, this is expected to be for in the order of 53% of the time, with flows at capacity
(EGP plus VNI) for around 6% of the year; and

B In 2028, gas is expected to flow south at all times of the year, and be at existing capacity
for around 13% of the time.

[ This means that absent any investment to increase north/south transmission capacity, any
supply imbalances affecting the Victorian market cannot be alleviated by bringing more gas
from northern markets;
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AEMO has not, in its Central case, assumed any large scale program of electrification of gas
substitution in Victoria; and

AEMO is projecting there to be sufficient supply to cover seasonal demand requirements until
at least 2029.
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Factors that have changed since AEMO developed its forecasts

Obijective of section

The objective of this section is to summarise the factors that have changed since AEMO's
forecasts were developed, including that:

0 At least two major industrial customers have announced their closures;
@ APA has reached FID on its expansion of the SWQP and MSP; and

@ The policy environment surrounding gas supply and demand has changed.
At least two major industrial customers have announced their closures

1. What has changed?

In February, 2021, Exxon Mobil announced they were closing their Altona refinery and converting
it to an import terminal. This has a direct impact on gas demand, and moreover, it has a cascading
effect on the consumption of gas by other consumers, in particular Qenos, the polyethylene and
polymer producer, who announced that it will also close two of its production units (750% of its
plant) at its Altona plant.

We are of the opinion that the closure of the Altona refinery and reduced production from Qenos’
production facility, will not lead to increased local production from other producers (which in turn
would require additional gas to be supplied to those producers), rather, their closure/reduced
production is likely to lead to the increased importation of those products (e.g., refined petroleum
products from South East Asia).

2. What is the likely impact of that change?

The closure of Altona refinery and the significant reduction in production from Qenos will
demonstrably reduce the amount of demand that is placed on the VTS (including on peak days).

The following figure summarises the Altona Refinery's recent historical demand for gas.

Figure 11: Altona refinery - Recent Historical Gas Demands

Altona Refinery - Historical Daily Withdrawals
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Source: OGW analysis of information provided by APA
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The following figure summarises Qenos' recent historical demand for gas.

Figure 12: Qenos - Recent Historical Gas Demands
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Source: OGW analysis of information obtained from Gas Bulletin Board

We have adopted the following simplified methodology to estimate the impact that their change
in circumstances might have on both average and peak demand:

[ Reduction in Daily Average Demand: Average consumption over the previous 3 years *
estimated percentage change in reduction (100% for the Altona Refinery; 50% for Qenos'?)

[ Reduction in Coincident Peak Demand: Average consumption over the previous 3 years on
days when the DWGM peaked * estimated percentage change in reduction (as per above).

The following table summarises the results.

Table 6: Impact on Demand

Key Issue Peak Demand Annual and Daily Average
Altona Refinery load B0 Peak (TJ/day): 4.74 B Daily Average (TJ): 3.76 * 100% reduction
reduction (closure of refinery)

B Annual (TJ): 1372 reduction

Qenos load reduction B Peak (TJ/day): 2.5TJ B Historical daily average of 5TJ/day * 50% =
2.5TJ/ay

Annual (TJ) =912TJ
TOTAL B0 Peak (TJ/day) =7.24 @ Annual (TJ) = 2280

17
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Qenos reconfigures Altona manufacturing facilities, Media Release, 19 May 2021 (“ The planned changes, which come
into effect later this year, will involve the closure and mothballing of one of Qenos’ two Altona ethylene units as well as
one of the two polyethylene plants’)
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The SWQP/MSP upgrade has been committed to

What has changed?

APA has recently announced that it has reached FID to commence the expansion of
transportation capacity on its East Coast Grid, linking Queensland with southern markets, by
approximately 25%1'8. APA also announced a significant new East Coast Grid gas transportation
agreement (GTA) with Origin Energy.

APA states that®:

APA’s new three-year GTA with Origin Energy will commence on 1 January 2023 and will support
Origin’s energy needs in the southern markets, including winter peak demand and ahead of projected
potential 2023 supply risks. Under this agreement Origin could meet over half of NSW's winter demand

There is an option to extend the agreement by a further two-years.
APA further states that?:

The expansion will be delivered in two stages and at a capital investment of around $270 million. It will
increase winter peak capacity of the East Coast Grid by 25% through additional compression and
associated works on both the SWQP and MSP. The SWQP and the MSP are the key pathways for
delivery of gas from Queensland and the Northern Territory, to southern markets.

The first stage of expansion works will increase Wallumbilla to Wilton capacity by 12% and is targeted
for commissioning in the first quarter of CY2023 ahead of forecast southern state winter supply risks
identified in the 2021 AEMO Gas Statement Of Opportunities.

Sitage 2 of the expansion works, which will add a further 13% of capacity, will be staged to meet
customer demand and is currently targeted for commissioning towards the end of CY2023.

What is the likely impact of that change?

APA’s expansion of the SWQP/MSP has implications for the economics of other (alternative)
supply sources that AEMO was reflecting in its forecasts, and (potentially) the need for
infrastructure investments to support those supply sources, along with the broader
supply/demand balance within southern markets.

The estimated impact of this augmentation is that it will allow up to an extra 100TJ/day to flow
into Sydney on peak demand days - with a consequent impact on flows to Melbourne, subject to
transmission pipeline capacity being available (discussed in next section), based on the 25%
increase in current capacity of ~ 400TJ/day?".

Notwithstanding the above, for the purposes of this analysis, we would not expect APA’s
announcement to impact the likelihood of the Port Kembla Gas Terminal being constructed, given
its current progression (with some reports indicating that it is 4 months into construction??) and
relative importance to the supply demand balance over the short to medium term.

18
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APA, ASX Announcement, 5 May 2021
Ibid
Ibid

https://www.aemc.gov.au/energy-rules/national-gas-rules/gas-scheme-register/gld-south-west-queensland-pipeline;
aligns with Figure 24, 2021, Gas Statement of Opportunities, page 48

https://www.afr.com/companies/energy/construction-under-way-at-nsw-Ing-terminal-20210809-p58h 18

27


https://www.aemc.gov.au/energy-rules/national-gas-rules/gas-scheme-register/qld-south-west-queensland-pipeline

34.

3.4.1.

Issues Affecting Demand and Supply for Gas on the Victorian Transmission System

September 2021
Final Draft

The policy environment surrounding gas supply and demand has changed

What has changed?

Victoria’s Climate Change Act 2017 sets a target of net-zero emissions by 2050 and is designed
to provide a clear signal to all sectors of the Victorian economy regarding the need for significant
and sustained action to reduce emissions. More broadly, as part of Victoria’s Climate Change
Strategy, the State Government has set targets to reduce the State’s greenhouse gas emissions
from 2005 levels by 28-33% by 2025 and 45-50% by 2030.

The Victorian Government is also on record as investigating pathways to decarbonise its gas
network and it explicitly states in its Victorian Gas Substitution Roadmap Consultation Paper
that23:

“Electrification, hydrogen and biogas will all likely play a role in the decarbonisation of gas. Residential
gas use and some commercial and industrial gas use can be readily electrified. Some electrical
appliances are already more energy efficient and cost-effective than their gas counterparts, particularly
where households have rooftop solar photovoltaic (PV) panels [emphasis added]

In the 2021 GSOO, which was published in March 2021, AEMO states that?*:

“.while not considered in the scenario collection for this years GSOO, a scenario with greater
electrification of residential heating (or other heating alternatives to gas) would drive down Victoria’s
maximum daily demand for gas much faster than currently forecast. This possibility will be explored in
more detail in future GSOOs, and AEMO’s 2022 Integrated System Plan.

Notwithstanding this, AEMO itself notes that2°:

Further investments to address forecast supply gaps should be cognisant of the sector transformation
underway and be adapiable to manage future changes in gas consumption patterns. Prudent options
could include investments that can.

« Flexibly match supply with seasonal demand and deliver variable annual supply efficiently.

- Manage peak demand needs, potentially through electrification, fuel switching, and energy efficiency
[emphasis added]

Importantly, AEMO’s /nputs, Assumptions and Scenarios Report (IASP), which was published in
July 2021, 4 months after the GSOO, and which details how AEMO “will mode/ the future in its
forecasting and planning publications for the rest of 2021 and into 2022", states that26:

The Net Zero 2050 scenario represents a future that delivers action towards an economy-wide net zero
emissions objective by 2050 through technology advancements. This transition focuses on short-term
activities in low emission technology research and development to enable deployment of commercially
viable alternatives to emissions-intensive activities in the 2030s and 2040s. Stronger economy-wide
decarbonisation, particularly industry electrification, occurs in later years as the 2050 deadline
approaches. Consumers are initially continue (SIC) to heat their homes in the same manner they do
today, but by the mid-2030s nearly half the current gas heating has been electrified, and in the final
Yyears of the horizon nearly all residential heating is electrified [emphasis added]
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Victorian Government, Help Build Victoria’s Gas Substitution Roadmap, Consultation Paper, pg 6
AEMO, 2021 Gas Siatement of Opportunities, page 38
Ibid, page 4

AEMO, 2021 Inputs, Assumptions and Scenarios Report, page 13
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The highlighted section portends to the potential impact that AEMO expects could occur under a
Net Zero 2050 scenario, which presumably reflect how it might model the impact of Victoria’s
already legislated target of net-zero emissions by 2050.

What is the likely impact of that change?
Any move to decarbonise Victoria’s gas grid, will, everything else being equal:

Lead to a significant amount of gas load being electrified, which, if AEMO’s IASR
assumptions were adopted, would lead to nearly half the current gas heating load being
electrified by the mid-2030s; and / or

Lead to significant amounts of renewable gases entering the system, which?’:

If they are hydrogen, might be at a distributed (distribution level) scale, avoiding APA’s
transmission network?2® but providing peak demand support (i.e., they would operate in a
manner that would reduce peak demands placed on APA’s transmission network); or

If they are biomethane or synthetic renewable methane, may not necessarily be in
locations that would utilise the existing transmission network (nor might they be of a scale
that would necessitate connection at transmission level).

These changes - particularly the electrification of residential gas heating loads - would, if they
were to eventuate, have a materially different impact on total consumption (PJ) as compared to
peak day demand, given the temperature dependency of gas demand in the DWGM. The
following figure illustrates the variability of demand in the DWGM between 2014 and 2019.

27
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For the avoidance of doubt, in our opinion, there are currently a number of impediments in the Rules and Law to the
blending of hydrogen into natural gas networks, as well as to the connection of renewable gas facilities at a distribution
network level. For example, the current definition of ‘natural gas’ in our opinion, precludes the blending of hydrogen, and
the Law and the Rules do not enable the registration of any gas production facilities that are connected to the distribution
system. Notwithstanding this, it is our understanding that these impediments are known to policy makers at both a State
and Federal Government level, and that there is a program of work to change the relevant parts of the Law and Rules
that are considered to be an impediment. For example, Minister Taylor has recently stated that as part of the Energy
National Cabinet Reform Committee, “Ministers agreed on an expedited process to amend the National Gas Law,
National Energy Retail Law and subordinate instruments so hydrogen blends, biomethane and other renewable methane
gas blends are brought within the national energy regulatory framework”
(https://www.minister.industry.gov.au/ministers/taylor/media-releases/energy-national-cabinet-reform-committee-1)

The reason for this is that there is significantly more uncertainty as to the ability for hydrogen to be blended into gas
transmission networks as compared to gas distribution networks, due to materials that the pipelines are generally
constructed from and the pressures at which they operate.
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Figure 13: Daily gas demand in the DWGM
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Source: OGW analysis based on data extract from NEO data subscription service

As AEMO notes in their GSO02°:

Industrial loads such as aluminium and chemical production, as well as some household and
commercial loads, such as cooking and hot water demand, operate consistently across the year. Over
the winter months (June to August in particular), additional gas is used for heating in households and
business premises. On average, winter peaks in Victoria are two to three times higher than summer
peaks, due predominately to heating load (see Table 3 and Table 4).

The tables referred to by AEMO in the above quote are reproduced below.

Figure 14: Maximum Summer and Winter Demand forecasts; 1-2 and 1-20 year (TJ/day)

Table 3 Total 1-in-2and 1-in-20 forecast maximum demand, summer, all sectors excluding GPG, including

UAFG (TJ a day [TJ/d])

* The 2020 values show actual maximum demand.

. oo [oowane [n_ [w _ w
I N R o e e
m 251 4,331 330 94 19 410

m 283 306 4,519 4,540 351 372 107 115 21 23 453 585
m 285 309 4,537 4,558 351 372 108 116 21 23 442 571
m 286 31 4,556 4,578 341 363 108 116 22 24 435 563
m 288 312 4,537 4,556 322 341 108 116 22 24 442 573
m 295 320 4,538 4,558 323 343 108 116 24 26 483 636
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AEMO, 2021 Gas Siatement of Opportunities, page 35
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Table 4
UAFG (TJ/d)
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Total 1-in-2and 1-in-20 forecast maximum demand, winter, all sectors excluding GPG, including

1,265

1,237

1,205

1,252

1,390

Source: AEMO, 2027 Gas Statement of Opportunities, page 35

As AEMO states30:

..on the maximum demand day, approximately 80% of the Victorian demand comes from residential
and commercial customers, primarily for heating.

The following figures illustrates the potential quantum of the impact of the electrification of
residential heating and increased reliance on renewable gases, noting that the two factors are
not necessarily mutually exclusive (i.e., it is possible that both wide-scale electrification could

occur, and increased penetration of renewable gases occur).

Notwithstanding this, for the purposes the modelling we present below, we have treated them

separately.

Impact of electrification

The following figures highlight the:

[ Potential impact on annual demand of electrification of residential heating; and

I Potential impact on peak day demand of electrification of residential heating.

Est. 2008

AEMO, 2021 Gas Statement of Opportunities, page 35
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Figure 15: Potential Impact on Annual Demand of Electrification of Residential Heating

Impact on DWGM Annual Demand from Electrification of Residential
Heating
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Notes: OGW analysis, based on: (a) weather dependent load is based on the average fofa/load in each year between
2014 and 2019 in the DWGM, /ess the intercept (452TJ/day) resulting from a regression analysis of effective degree days
(EDDs) - an index that is used to capture a range of weather variables - and actual DWGM demand across that time
frame (noting that our intercept figure of 452TJ/day - i.e., the amount of load that is not weather dependent - is similar to
the figures presented in Figure 12 above, which reproduce AEMO’s summer maximum demand figures); (b) for simplicity,
we have assumed that there is no change in annual weather dependent gas demands under our base case; and (c) we
have proportioned the total amount of weather dependent demand to residential customers, based on their overall usage
relative to the total usage of residential and commercial customers (784%) as per the published RINs of the Victorian
Gas Distribution businesses. Implicitly, this assumption assumes that all weather dependent demand is driven by
residential and commercial usage, which broadly aligns with AEMO’s statement on page 35 of the GSOO, which is
reproduced on the previous page.

Figure 13 shows that, assuming that all weather dependent demand is driven by residential and
commercial usage, then by 2035:

[ 10% electrification of residential heating will result in a reduction of annual demand of around
6PJ;

[ 25% electrification of residential heating will result in a reduction of annual demand of around
15PJ; and

[ 50% electrification of residential heating will result in a reduction of annual demand of around
30PJ.
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Figure 16: Potential Impact on Peak Day Demand of Electrification of Residential Heating

Impact on DWGM Peak Demand from Electrification of Residential Heating
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Notes: OGW analysis as per the approach outlined for Annual Demand, except that we assumed that total peak demand
is 1250TJ/day.

Figure 14 shows that, assuming that all weather dependent demand is driven by residential and
commercial usage, then by 2035:

[ 10% electrification of residential heating will result in a reduction in peak demand of around
67TJ/day;

b 25% electrification of residential heating will result in a reduction of peak demand of around
167TJ/day; and

B 50% electrification of residential heating will result in a reduction of peak demand of around
335TJ/day.

The trajectory of electrification underpinning the above two graphs is outlined below.
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Figure 17: Trajectory underpinning switch to electric heating (% of 2035 target)
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Source: OGW estimate, noting that the “Percentage Take up” is the percentage of the final proportion of residential
customers who are assumed to have had their current heating appliances electrified in 2035. So for example, if 50% of
residential heating is assumed to be electrified in 2035 - as per AEMO’s |ASR - it is 100% of the 50%.

The actual trajectory of any widescale electrification will be dependent on a range of factors,
including, but not limited to:

=

=

=

The relative prices of gas and electricity, with the latter also reflecting the very opportunity
cost to some customers of utilising excess production from their solar PV systems that would
have otherwise been exported at very low feed-in-tariff rates;

Customers’ perceptions as to the different emissions intensity of the two fuel sources (and
their willingness to pay); and

The cost to the customer of switching to a different fuel source for their heating needs.

In relation to the latter, the cost to customers of switching over the period 2035 will differ,
depending on whether:

=

=

=

A customer already has a source of electric heating (e.g., air conditioning split system) that
can be relied upon, without any additional upfront expenditure;

A customer’s existing gas heating appliance reaches the end of its useful life over the
modelling horizon; or

A customer has no existing source of electric heating, and their existing gas heating
appliance does not reach the end of its useful life over the modelling horizon.

Whilst we have not explicitly modelled these different factors, our trajectory implicitly assumes
that there are a sizable number of Victorian households who already have a source of electric
heating (e.g., split system) in their home, which would allow them to switch fuels without having
to make any material upfront investment.
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Impact of renewable gases

The following figures highlight the potential impact on annual and peak day demand of increased
penetration of renewable gases, in particular hydrogen.

Figure 18: Potential Annual Impact of Increased Penetration of Renewable Gases

Target % and PJ
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Notes: We have assumed that renewable gases - namely hydrogen - are progressively increased over time to displace
the use of natural gas use in the Victorian market. Consistent with a number of public statements by gas distribution
businesses, we have assumed that the quantum of this displacement is, in 2035, 10% by volume hydrogen (H2) equivalent
(which equates to around 3% by energy). The basis upon which the 10% by volume is applied is the underlying forecast
of demand in Victoria by AEMO’s in its GSOO (see figure 34 of the GSOO).
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Figure 19: Potential Peak Day Impact of Increased Penetration of Renewable Gases
Target % and Peak TJ/day
»  1200% 45
Q
£
S 40
g M N1%
o 10.00%
= 3B 2
G =
k) 3.00 1 =
T 800% 30 &
£ S
= 25 £
2 =25
o 6.00% O
c 50 e
© 20 ©
U &
o c
T 400% 5 O
— L=l
o ©
QL o
< 10 E
® £
5 2.00%
*® I 5
0]
g 0.00% . 0
= 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2032 2034 2035
m Target (% of Volume H2 Equivalent) Peak TI/DAY

Assumptions: As per for Figure 16

36

aul

COIm.

b
o
5
0
[
Pt
o




3.5.

Est. 2008
-

Issues Affecting Demand and Supply for Gas on the Victorian Transmission System

September 2021
Final Draft

Summary of impact on AEMO's GSOO forecasts

The following table summarises the potential impact that the above factors could have on
AEMO'’s forecast of peak demand (TJ/day) to 2030.

Table 7: Impact on Peak Demand

Key Issue Impact in 2025 (TJ/Day) Impact in 2030 (TJ/Day)

Est. AEMO peak 1250 1250
demand starting base

Increased Supply

Increased supply 100 100
resulting from

expansion of the

SWQP/MSP

Increased supply from 9.15 24.42
Renewable Gases

Reduced Demand

Reduced consumption (7.24) (7.24)
from Altona Refinery
and Qenos

Reduced peak day
consumption due to
electrification

High (50%) (33.42) (167.11)
Medium (25%) (16.71) (83.55)
Low (10%) (6.68) (33.42)

Net Change in Supply Adequacy

TOTAL Change - 133.1 215.21
Medium Elec

TOTAL Change - High 149.81 298.76
Elec

Supply Adequacy

Original GSOO Peak +273 -308
Day Supply Adequacy

with PKGT (Southern

Mkts)

Peak Day Supply +406.1 to +422.81 -92.7910-9.24
Adequacy after

adjustments (Southern

Mkts)

NOTES: OGW analysis
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Our analysis indicates that as a result of the Victorian Government’s legislated commitment to
Net Zero by 2050, and reflecting AEMO’s IASR that under a Net Zero scenario, nearly half the
current gas heating could be electrified by the mid-2030s (which broadly aligns with the Victorian
Government’s pathways analysis), there may only be a very small supply shortfall (-9.24TJ) on
peak demand days in 2030. If electrification were to lag AEMO’s assumption, with only 25% of
customers having their heating loads electrified by 2035, the supply shortfall is larger, but still not
insurmountable (at -92.79TJ) in 2030. Options for covering this supply shortfall are discussed in
the next section.

The following table summarises the potential impact that the above factors could have on
AEMO'’s forecast of annual demand (PJ) to 2030.

Table 8: Impact on Annual Demand

Key Issue Impact in 2025 (PJ) Impact in 2030 (PJ)

Increased Supply

Increased supply None assumed for modelling None assumed for modelling
resulting from

expansion of the

SWQP/MSP

Renewable Gases 1.34 3.73

Reduced Demand

Reduced consumption (2.28) (2.28)
from Altona Refinery
and Qenos

Reduced annual
consumption due to
electrification

High (50%) (2.93) (14.64)
Medium (25%) (1.46) (7.32)
Low (10%) (0.59) (2.93)

Net Change in Supply Adequacy

TOTAL Change - 3.76 9.6
Medium Elec

TOTAL Change - High 5.2 16.92
Elec

Supply Adequacy

Original GSOO Supply No Shortfall (65)
Adequacy with PKGT
(Southern Mkts)

Annual Supply No Shortfall -55.4 10 -48.08
Adequacy after

adjustments (Southern

Mkts)

NOTES: OGW analysis

The above:
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Reflects AEMO'’s underlying forecast that there is no supply gap in southern markets in 2025
under existing GSOO assumptions, therefore, the additional factors that we have discussed
in this section which would otherwise reduce gas loads, would only contribute to a
strengthening of this supply/demand position; however

Even after incorporating the factors that we have discussed in this section of the report, there
is still a supply shortfall in 2030 of 55.4PJ under the medium case, and 48.08 under our high
case, assuming as given AEMO’s other GSOO assumptions e.g., declining Longford
supplies; LNG receipts; north / south transmission constraints for a substantial amount of the
year. Whilst this shortfall is material, AEMO is forecasting no shortfall until 2029, beyond the
AA period, and moreover, this figure is likely to be subject to significant uncertainty (e.g., the
quantum of the reduction in Longford, noting the nature of any gas reservoir engineering
analysis supporting this, and the inherent uncertainties that this entails).
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Options for alleviating any forecast supply / demand imbalance
towards the end of APA's AA period

Obijective of section
The objective of this section is to:

I Outline the feasible options for alleviating any forecast supply / demand imbalance towards
the end of APA's AA period, including:

B Augmenting the South West Pipeline; and

B Augmenting the Young-Culcairn link (Interconnect);
[ Other more marginal options:

B Augmenting the Dandenong LNG facility; and

B Relying on price induced demand response of a formal, centralised, demand response
mechanism.

@ Outline the option(s) that is, in our opinion, likely to be the most economic, in light of the
factors that we have discussed in the previous sections and having regard to the general
uncertainty regarding future gas market conditions.

Augment the South West Pipeline (SWP)

The SWP connects Melbourne to supply from the Otway Basin, including providing access to the
lona Underground Gas Storage (lona) facility.

The current capacity of the SWP is 426TJ/day east®!, however APA is planning to increase
capacity by approximately 40 TJ/day via the proposed Western Outer Ring Main (WORM), which
is expected to be completed by Q2 202332, The WORM also allows for increased flows to the
lona underground storage facility and to Brooklyn and Wollert on the VTS.

In its 2021 GSOO, AEMO makes a number of statements suggesting that the SWP is, and will
continue to be, a limitation on accessing supply from the western part of Victoria, particularly on
peak demand days.

For example, AEMO states3? that the SWP:

Projected to constrain flows during peak demand periods when the full capacity of the lona UGS is most
needed. Additional supply from the Otway Basin could not help support winter peak demand without
upgrading or duplicating this pipeline.

AEMO also states that3*:

"Victoria’s SWP is projected to restrict the state’s access to the full available capacity from lona UGS
during some critical periods, even accounting for the development of the Western Ring Outer Main
(WORM) in late 2022".
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AEMO, 2021 Victorian Gas Planning Report, page 67

Refer to worm update-04.pdf (apa.com.au)

AEMO, 2021 Gas Statement of Opportunities, page 49

AEMO, 2021 Gas Statement of Opportunities, page 55
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The key source of gas that utilises the SWP at present is lona. lona's current injection capacity
is 520TJ/day3?, which exceeds the capacity of the SWP (even after the completion of the WORM).
In its submission to APA's Capital Program, Lochard Energy, the owner of lona, state that36:

The current phase of lona expansion works will enable lona to reach 570 TJ/d of SWP injection capacity
from 2023. ..... Additionally, Lochard, in conjunction with its current and future customers, is advancing
the planning works required for building further capacity at lona. These works could deliver up to
another 130 TJ/d of SWP injection capacity during 2023-2027 period.

In summary, lona's withdrawal capacity already exceeds the capacity of the SWP, and its
proposed works would lead to withdrawal capacity of in the order of 700TJ/day.

Despite this, lona’s maximum net injection into the VTS has, in recent years, been 390TJ/day;
less than the capacity of the SWP. It is not clear what specific factors have driven this, for
example: whether it is only contracted to 390TJ/day; whether contracted market participants have
chosen not to bid their lona withdrawal rights at prices below market clearing prices; or whether
on those days, the residual withdrawal capacity available to contracted parties is being used to
service the South Australian market.

Figure 20: lona Historical Daily Net Injections into SWP

IONA Net Injections
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Source: OGW analysis of GBB information; Net injections means Injections less Withdrawals

In addition to the lona storage, two other projects that could utilise an augmented or expanded
SWP, if they were to reach FID. These are:

I Viva Energy LNG Import Terminal: Viva Energy is seeking approval to develop a gas terminal
at the Geelong Refinery3’; and
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As per AEMO's spreadsheet: "2021 GSOO Processing Transmission Storage Facilities.xIs"
Lochard Energy, Submission to APA re VTS 2023-27 Capital Program, 30" June, 2021, page 2

https://www.vivaenergy.com.au/energy-hub/gas-terminal-project/about-our-project
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VOPAK: Vopak is investigating the feasibility of developing an offshore floating LNG import
facility in Port Phillip Bay38.

Based on AEMO information?® provided as part of APA’s consultation on Capital Issues for this
AA, these two facilities could provide in the order of 600TJ/day MDQ, on top of what might be
able to be provided by lona. Alternatively, AEMO notes that LNG injections would require the
backing down of injections from lona“®.

There are a number of SWP expansion options, each of which depends on a number of
assumptions regarding whether or not the expansion should cater for none, one or more of the
LNG import terminals, which affects the magnitude of the expansion.

According to publicly available information from AEMO#*';
With lona expansion only:
Additional compression at Winchelsea or downstream closer to Melbourne; and
Looping between lona and Lara.
With LNG terminal
Additional compressor between Lara and Plumpton/Wollert.
Looping Lara to Brooklyn /Lara to Wollert.

Clearly, adding additional compression to support existing lona withdrawal capacity has the
advantage of leveraging an already completed investment. Although for the avoidance of doubt,
the true test is whether the market has valued that existing withdrawal capacity enough to actually
contract for it, subject to increased SWP capacity being made available. We are not in a position
to assess whether or not this is the case, however it is a critical issue.

However, in our opinion, given our understanding of AEMQO’s GSOO and the broader conditions
affecting the gas market, the disadvantage of adding additional compression to support existing
lona withdrawal capacity is that increasing the peak day capacity of the SWP to accommodate
lona’s withdrawal capacity does not, in and of itself, materially increase the overall amount of gas
that can be injected into the DWGM from lona across the entire peak winter season. As AEMO
indicates, the ability to provide (winter) seasonal support will be even more important in the
future*?:

“Over time, as maximum daily production continues to decline, the value of flexible seasonal “shaped”
gas supplies Is expected to increase to help cover monthly winter demand, not just extreme peaks”.

lona’s ability to provide this service will be a function of:

The capacity of the lona storage (i.e., how much gas lona can hold, which can then be
withdrawn over that peak period, absent any refilling);

The maximum amount of gas that can be injected back into lona from the DWGM on any
given day to refill it (i.e., its refill rate, which the WORM will materially assist with); and
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https://vopakvictorialng.com/

AEMO, Access Arrangement Roundtable Victorian Gas Planning Report, slide 12
Ibid, page 14

Ibid, page 15

AEMO, 20271 Gas Statement of Opportunities, page 6
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The actual availability of gas (above Victoria’s underlying demand for gas) to refill lona during
the peak winter period.

Put another way, the above factors limit on a withdrawal holders’ willingness to bid any
(increased) withdrawal capacity into the market, even if the transmission capacity is available.

In the context of Victoria’s overall gas demand, lona’s storage capacity/size, which is in the order
of “16PJ of usable capacity, is not of a scale that would allow it to operate as a seasonal storage
-i.e., itis not able to be filled as at the start of winter, and then drawn down over the winter period
in order to meet a substantial amount of Victoria’s overall winter gas needs. For example, based
on monthly gas consumption information contained in Table 24 of the VGPR (page 79) for 2021,
lona’s 16PJ equates to 20.1% of the system consumption from June to August, and 13.45% of
consumption over the May through September period.

This is not to say that it can’t or will not be important in meeting peak day demand requirements
over this period.

Moreover, market participants may find it difficult to refill lona over this peak period, despite the
increased capacity of the WORM, if:

North / south transmission capacity is constrained (which AEMO projects to be the case for
significant amounts of the year from 2026 onwards), as this makes it difficult to get more gas
into Victoria from NSW/QLD during this period to refill lona, and

The majority of Victoria’s indigenous gas is already projected to be relied upon to service
demand throughout this winter period (i.e., there is unlikely to be surplus gas available during
this period at commercially attractive rates, limiting market participants’ ability to refill lona in
winter, despite there being no transmission constraint on re-filling).

In comparison, looping parts of the SWP to connect one or more of the LNG import facilities has
the:

Advantage of facilitating the connection of a new source(s) of gas that can provide both peak
demand support as well as increasingly valuable flexible seasonal gas supplies; however

Disadvantage of being beholden to the economics of the Floating Storage Regasification
Units (FSRU) facilities, which are highly flexible sources of supply which can be readily
relocated /fthe supply/demand conditions in Victoria were to change in the future.

The latter is exacerbated as under the market carriage model that operates in Victoria. APA will
not charge either of the LNG facilities (or lona for that matter) for the expansion of the SWP, as
there is no firm access provided to any individual user. The corollary is that it is:

End customers that bear the costs of such investments, and/or

APA that bears the financial risk if these assets turn out to be less useful to the market than
what was envisaged when they were first developed (i.e., they are deemed to be ‘stranded’
or ‘redundant’ asset risk). This is because the Rules provide for the AER to, ex post, classify
assets as ‘redundant assets’, if certain circumstances/factors eventuate. If this were to occur,
this would result in their costs being removed from APA’s capital base.

Augment the Young-Culcairn interconnect
AEMO states that the*3:

Est. 2008

AEMO, 20217 Victorian Gas Planning Report, page 71
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The operator of the New South Wales transmission system north of Culcairn has advised AEMO that
up to 195 TJ/d of imports into the DTS can be supported by winter 2021.

AEMO notes that this reflects:

APA has undergone upgrades of upstream compression at Young compressor station, which supports
Culcairn infection capacity.

The import capacity is reduced if Uranquinty Power station is operating, or if there /s high system
demand off the Young to Culcairn lateral.

This aligns with information provided by APA which indicated that a further 25TJ/d capacity from
Young NSW into Victoria on the Victorian NSW Interconnect, on top of the existing 170TJ/day
southern haulage capacity*4.

It is our understanding that further augmentations are available, including:

@ Adding additional compressor stations, increasing the total capacity south of Young to
Culcairn to 220TJ/day (plus an additional 80TJ/day to Uranquinty); and

B With NSW looping and additional compressors (including on the Victorian side), southbound
capacity can be increased beyond that as needs require before additional Vic expansion
would be required beyond about 400 TJ/day.

Whilst we have not assessed the detailed costs of this potential solution, this solution has the
conceptual advantage:

@ Of unlocking the full additional south bound capacity that is created by APA’s expansion of
the SWQP/MSP, noting that absent an investment such as this in additional north/south
transmission capacity, AEMO’s GSOO indicates that flows south bound on the EGP and VNI
are at their capacity for a significant proportion of the year;

I Of potentially accommodating more, valuable, flexible seasonal “shaped” gas supplies, to be
transported from the larger, more prospective markets outside of Victoria, to help cover
monthly winter demand, not just extreme peaks; and

[ Of being incremental and flexible, which means its funding is not reliant on the AER
accepting the medium to long term forecast needs of the Victorian market, rather the market
is able to respond (via contracting for solutions) closer to when the asset may in fact be
needed, enabling more (and better) information as to the forecast supply / demand balance
in Victoria to be revealed.

The following figure highlights the amount of gas that has been injected from the Dandenong
LNG (DLNG) facility into the VTS over recent years.

Table 9 of AEMO’s GSOO indicates that the DLNG can deliver up to 87 TJ/day into the Victorian
system, and can hold up to 10 days’ supply at this rate.

https://www.apa.com.au/globalassets/our-services/gas-transmission/east-coast-grid/moomba-sydney-pipeline/msp-

4.4. Other options
4.4.1. Augment Dandenong LNG
44
diagram.pdf (page 2)
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Figure 21: Dandenong LNG Injections into VTS
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Source: OGW analysis of GBB information

As can be seen from the above graph, there has been very limited reliance placed on this facility
over the last 2 years. In its VGPR, AEMO noted that*®:

The contracted storage Dandenong LNG storage inventory has declined to only 80 TJ, which is 12% of
its 680TJ capacity. The 4.5 TJ/hr of injection capacity from winter 2021 is less than the firm capacity of
5.5 TJ/hr.

Due to reduced contracted levels, AEMO'’s ability to manage the DTS during peak winter demand is
severely impacted, which increases the risk of gas curtailment in the DTS if peak shaving LNG is not
available at firm rates of 5.5 TJ/hr.

Notwithstanding this, we note that in key parts of the analysis AEMO presents in its 2021 GSOO
(e.g., Figure 28 of AEMO’s report, reproduced as Figure 1 in this report), the DLNG facility is
assumed to be fully maximised.*¢ Therefore, this facility cannot be assumed to be relied upon
more in order to bridge any supply gap, based on its current operational parameters.

We haven’t undertaken a detailed assessment of the specific costs or feasibility of augmenting
the DLNG facility to increase its ability to provide additional peak day support to the Victorian
DWGM. Whilst this is potentially feasible, its economic viability depends on, amongst other
things, the probability that multiple supply gaps occur in a year. The fewer, or less frequent are
these supply gaps, the more feasible an augmentation solution might become. The overall
contracting of this facility also does not point easily to augmentation capital being viable.

Est. 2008

AEMO, 2021 Victorian Gas Planning Report, page 10

AEMO, 2021 Gas Statement of Opportunities, Footnote 7
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4.4.2. Demand-side response

Everything else being equal, the lower the probability of there being a gap between available
supply and demand, the more likely it is that demand response could be the most economic
means of balancing supply and demand. Demand response could be enabled by:

B A market-price induced demand response; or

I A centralised, demand side response mechanism that incentivises customer to provide
demand response to the market’.

The ability to rely on the former depends on a range of factors, including the potential price that
might be induced by any supply/demand imbalance; customers’ elasticity of demand;*® and
importantly, whether customers are in fact exposed to wholesale (spot) prices (or whether they
have in fact contracted that exposure away, by entering into long-term take-or pay contracts with
retailers). It is our understanding that most gas that is sold in the DWGM is sold under longer-
term take-or-pay contracts, hence we place limited weight on this approach#°.

Similarly, there is currently no centralised demand side response mechanism for the Victorian
Gas Market, which means that on present policy and market settings, this approach could not be
relied upon to potentially assist in managing a peak day supply/demand imbalance. We note
though that the ultimate response to excessive peak demand will inevitably be curtailment by the
AEMO as the System Operator.

What option is likely to be the most economic, in light of the uncertainty around

AEMO has demonstrated in this 2021 GSOO:

* Additional peak management solutions, pipeline expansions or anticipated field development ahead
of winter 2023 would help minimise risk of unplanned disruption in southern regions under certain
conditions in the event PKGT's construction or commissioning schedule is delayed.

e In the following years, while consumption may decline under some scenarios, peak and seasonal
demands are forecast to continue to grow with growing customer connections, and GPG may amplify
seasonal consumption patterns with shifts from summer to winter peaking. This uncertainty increases
the value of flexible supply and infrastructure options to meet projected seasonal supply gaps.

We are in complete agreement with AEMO in relation to the impact that this uncertainty has on
the value that should be ascribed to flexible supply and infrastructure options.

This could be further refined to incentivise demand response e.g., located in specific areas
Which will be affected by a range of unique factors that they face at that specific time, for example, for a gas-fired power
station, their contractual position and/or the value of electricity production foregone, if they were to reduce their gas

Although this may change in the future, if more customers move to contractual arrangements that expose them wholesale

AEMO, 20271 Gas Statement of Opportunities, page 9
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4.5.
future gas market conditions?
As AEMO states in its 2021 GSOQO50:
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consumption in response to the gas price.
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gas prices.
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Conceptually, a ‘real options’ analytical framework is ideally suited to undertake analysis in this
type of uncertain environment. A ‘real options’ framework essentially represents a sophisticated
probabilistic planning approach that can be used to assess the optimality of various options for
balancing supply and demand. It explicitly recognises the trade-off between the value of flexibility
and scale efficiency of supply and demand side options, having regard to the entire range of
future events, and the ability of a modelled supply portfolio to be able to respond to that range of
future events.

It explicitly quantifies the value of making decisions over time as would be the case in real life,
rather than assuming perfect foresight. These decisions may involve higher costs in the short
term, but lead to long term benefits.

Whilst we have not undertaken a detailed real options analysis for the purposes of this project,
the concepts are applicable, and if applied, to our mind, lead to a small set of potential solutions
being up for consideration at this stage, namely:

Increased compression on the SWP, up to the capacity already constructed and contracted
for by lona; or

Increased compression on the VN Interconnect (noting that this would be a market-led
solution, and hence not directly related to APA’s VTS AA).

Conclusions

Assuming that the PKGT reaches FID, the market - one where there are numerous sophisticated
market participants - will have contracted in such a way as to materially reduce the uncertainty of
gas supply for Victoria, despite the solution being outside of the VTS.

Beyond this, our preliminary position is that unless the lona injection capacity into the SWP is
fully contracted long-term, increased compression on the VN Interconnect is likely to be a more
appropriate solution to rely on given the current uncertainty affecting the gas market at present,
as this solution has the conceptual advantage:

Of unlocking the full additional south bound (peak) capacity that is created by APA’s
expansion of the SWQP/MSP, noting that absent an investment such as this in additional
north/south transmission capacity, AEMO’s GSOO indicates that flows south bound on the
EGP and VNI are at their capacity for a significant proportion of the year;

Of potentially accommodating more, valuable, flexible seasonal “shaped” gas supplies, to be
transported from the larger, more prospective gas outside of Victoria, to help cover monthly
winter demand, not just extreme peaks; and

Of being incremental and flexible, which means its funding is not reliant on the AER accepting
the medium to long term forecast needs of the Victorian market, rather the market is able to
respond (via contracting for solutions) closer to when the asset may in fact be needed,
enabling more (and better) information as to the forecast supply / demand balance in Victoria
to be revealed.

To our mind there is also a case for considering market mechanisms being introduced that would
allow demand side participation in the peak of winter to assist in managing the risks of small
excess peak demand excursions. This would likely be a very low-cost (and flexible) solution to
managing transitional issues and uncertainty, and mimics what has been occurring in the National
Electricity Market (NEM).
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Given the uncertainty as to what future (peak and annual) demands will be placed on the Victorian
gas transmission network over the next 5-10 years (and beyond), and the fact that there appears
to be a feasible alternative market led solution to addressing peak day demand issues, we see
little justification to support APA lodging a capital expenditure forecast that involves looping any
part of the SWP to accommodate increased supply from either or both of the two LNG import
facilities in Victoria.

This is not to say that these supply solutions will never be justifiable - particularly if they are
required to alleviate any shortfall in annual or seasonal gas requirements in Victoria - rather, it
reflects the information that is available at present, and in particular the significant uncertainty
around Victoria’s decarbonisation pathway, the quantum of the reduction in supply stemming
from existing supply sources (e.g., Longford), and the consequences for customers and APA of
it not being used.
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Long-term impact on APA

Obijective of this section

Despite APA’s AA period only being for 5 years, longer-term forecasts have implications for both
investment proposals as well as argumentations, regarding the valid economic lives that should
be applied to APA’s assets (which in turn is linked to any assessment as to whether or not APA
has a valid claim to accelerate depreciation on the VTS to ensure it can recover the value of the
invested capital over the remaining life).

The objective of this section is to discuss the longer-term implications for APA related to the
issues discussed in the previous sections, in particular, we elaborate on the implications for APA
and the recovery of their existing asset base via regulatory depreciation charges.

These issues under the regulatory regime applying to the VTS also have implications for all
customers supplied by that system.
Regulatory depreciation

Reference tariffs for an access arrangement are calculated from the total of the costs expected
to be incurred by an efficient service provider. These costs - a business’ Required Revenue
Requirement - are made up of:

Return on capital.
Regulatory depreciation (return of capital).
Operating expenditure.

Incentive mechanisms.

[ I = I~ R~ I |

Benchmark tax allowance.

Regulatory depreciation is the cost component that provides for the service provider’'s up-front
investment to be returned to it - via tariffs - over time. Decisions around regulatory depreciation
are ostensibly timing decisions - that is, they affect the timing of cashflows, rather than the overall
amount of money the regulated business receives in NPV terms.

Rules related to the regulatory depreciation
Rule 88 of the National Gas Rules (Depreciation schedule) requires that:

(1) The depreciation schedule sets out the basis on which the pipeline assets constituting the capital
base are to be depreciated for the purpose of determining a reference tariff.

(2) The depreciation schedule may consist of a number of separate schedules, each relating to a
particular asset or class of assets.

Rule 89 (Depreciation criteria) requires that:
(1) The depreciation schedule should be designed:

(a) so that reference tariffs will vary, over time, in a way that promotes efficient growth in the market for
reference services; and

(b) so that each asset or group of assets is depreciated over the economic life of that asset or group of
assets, and

(c) so as to allow, as far as reasonably practicable, for adjustment reflecting changes in the expected
economic life of a particular asset, or a particular group of assets, and
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(d) so that (subject to the rules about capital redundancy), an asset is depreciated only once (ie that the
amount by which the asset is depreciated over its economic life does not exceed the value of the asset
at the time of its inclusion in the capital base (adjusted, if the accounting method approved by the AER
permits, for inflation)); and

(e) so as to allow for the service provider's reasonable needs for cash flow to meet financing, non-
capital and other costs.

(2) Compliance with subrule (1)(a) may involve deferral of a substantial proportion of the depreciation,
particularly where:

(a) the present market for pipeline services is relatively immature,; and
(b) the reference tariffs have been calculated on the assumption of significant market growth; and

(c) the pipeline has been designed and constructed so as to accommodate future growth in demand.

In our opinion, the Rules clearly provide a regulated gas business with the flexibility to propose
changes to it forecast depreciation schedule to reflect, amongst other things, changes in the:

]
]

Market for its reference services: and

Economic life of the asset or group of assets that are used to provide its reference services.

In this context, and as explained in some detail in the body of this report, the:

=

Market for APA’s reference services - being gas transmission services - could potentially
change in the future: To our mind, the combined effect of:

B the Victorian Government setting a legislated Net Zero target for 2050;

B the Victorian Government setting targets to reduce the State’s greenhouse gas
emissions from 2005 levels by 28-33% by 2025 and 45-50% by 2030”; and that

B the Victorian Government having launched a detailed ‘Gas Substitution Roadmap’,
which will “detail the transition pathways and identify policy mechanisms to achieve
Victoria’s emissions reduction targets through reduced fugitive emissions, more efficient
use of gas, electrification and increased use of alternative gases such as hydrogen and
biogas”, and noting that each of the key decarbonisation pathways - electrification, more
efficient use of gas and the increased use of renewable gases - will likely reduce the use
of the gas transmission system,

B AEMO’s clear statement in its IASR regarding how it plans to model a Net Zero 2050
scenario in the future; and

B Our modelling of the potential impact on demand on the VTS%' (including the more
detailed analysis provided in the Addendum to this report),

highlights a potential risk to the market for APA’s reference services.

Est. 2008

Including the more detailed forecasts that are provided in the Addendum to this report.
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Economic life of APA’s transmission assets would shorten: The economic life, which reflects
the expected period of time during which an asset or group of asset remains useful to the
average owner, reflects the market for the services that are, or could potentially be provided
by that asset. In the context of APA’s assets, for the reasons outlined above, the market for
(natural) gas transmission services might decline over time, everything else being equal,
impacting upon their economic life, unless of course those assets are able to be re-purposed
and used to provide alternative (regulated) services. Clearly, one possibility is that APA’s
assets may be able to be utilised to move renewable gases such as hydrogen and biogas.
Whilst this is a possibility, it is also possible that the production and distribution of renewable
gases will be either: (a) conducted via distributed facilities, likely connected directly into
distribution networks or (b) via new, bespoke pipelines, connecting new sources of supply
(not otherwise in close proximity to APA’s existing gas transmission infrastructure, and
potentially facilitating connection into the distribution network).

More certainty on this issue will be provided over time, which in theory, could be used to inform
a revised assessment of APA’s economic life in the future®2.

However, what the National Gas Rules (Rules) don’t address is the nuanced consideration of the
probability and timing of any issue that might affect the future market for APA’s reference services
or when the economic life of APA’s transmission assets might reduce. Put another way, it doesn’t
explicitly address the balance that needs to be found between ensuring assets are correctly
depreciated over their economic life, moving too early or too late to accelerate depreciation, and
ensuring price changes are reasonable. Presumably, the AER would need to consider these
issues in the context of the National Gas Objective (s23 of the NGL), which is:

The objective of this Law is to promote efficient investment in, and efficient operation and use of, natural
gas services for the long term interests of consumers of natural gas with respect to price, quality, safety,
reliability and security of supply of natural gas.

Regulatory Precedence

As part of its Dampier to Bunbury Pipeline (DBP) decision, the Economic Regulatory Authority
(ERA) considered DBP’s request to bring forward the projected end of the pipeline’s economic
life from 2090 to 2063.

A significant amount of information and supporting evidence was presented in this case, around
issues such as®3:

The estimated year in which it expected that regulated tariffs for natural gas would achieve
parity with alternative technologies (which was 2063, based on modelling results that
indicated that this was when the DBP would need to charge a “negative transport price for
gas, which is deemed to be when the DBNGP can no longer earn revenue from transporting
gas and hence will stop transporting activities rather than earn negative revenues™*);

The estimated depreciation amounts in future AAs; and

The estimated impact on tariffs.

52

53

Est. 2008

For example, there is nothing in the Rules to suggest that if APA’s forecast depreciation schedule was adjusted to reflect
assumptions regarding a shorter economic life as a result of a declining market for natural gas, that this could not be
adjusted as part of a future AA, if new information came to light that indicated APA’s transmission assets could be
repurposed to provide renewable gases.

For the avoidance of doubt, we have not been asked to undertake this type of analysis as part of this scope of work.

ERA, Final decision on proposed revisions to the Dampier to Bunbury Natural Gas Pijpeline access arrangement 2021 to
2025 - Submitted by DBNGP (WA) Transmission Ply Ltd, page 333
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As part of that assessment, the ERA considered concerns and stakeholder submissions that
touched on varied issues such as:

Whether the Rules envisaged that assets (or classes of assets) could have their remaining
lives adjusted over time to better align them with their economic lives and promote efficient
growth in the market for reference services;

Whether or not it was too early to commence accelerated depreciation (with some
stakeholders arguing that it was ‘too early’ to ‘consider climate change’ or ‘because of the
uncertainty’); and

How to balance the needs between ensuring assets are correctly depreciated over their
economic life and ensuring price changes are reasonable.

Having regard to all the evidence presented, in its Final Decision, the ERA approved DBP’s
request to bring forward the projected end of the pipeline’s economic life from 2090 to 2063.

Our opinion as to whether there is a case under the Rules for APA to request accelerated
depreciation

Prima facie, we think there is scope under the Rules for APA to seek the AER’s consideration of
an accelerated depreciation schedule for the assets that it uses to provide gas transmission
(reference) services in Victoria. Such an outcome has regulatory precedence is aligned to the
Rules, as in our opinion, the Rules clearly provide a regulated gas business with the flexibility to
propose changes to it forecast depreciation schedule to reflect, amongst other things, changes
in the:

Market for its reference services: and
Economic life of the asset or group of assets that are used to provide its reference services.

As outlined earlier, we are also of the opinion that there are a number of potential risks to the
market for APA’s current reference services, any of which could start to manifest in the short
term, but with a higher probability of manifesting in the medium to long-term. These could affect
the economic life of APA’s assets.
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Appendix A: Potential impact on future gas loads in Victoria

A.1: Objective of additional scope of work

[Yet to be completed]

A.2: Our methodology for estimating the impact of changes affecting gas demands at
each of Victoria’s Six System Withdrawal Zones (SWZ)

[Yet to be completed]

A.3: AEMO’s original 2021 VGPR Forecasts for each SWZ

[Yet to be completed]

A.4: Our modelled adjustments to AEMO'’s forecasts for each SWZ

[Yet to be completed]
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Peak demand and annual gas demand forecasts for each SWZ
[Yet to be completed]
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