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Executive summary

Executive summary

The 2022 Gas Statement of Opportunities (GSOOQ) forecasts the adequacy of gas supplies, based on information
from gas industry participants, to meet consumerso6 chan
jurisdictions other than Western Australia and the Northern Territory.

The gas sector is transforming. In the next 20 years, as Au stralia transitions to a net  -zero emissions
economy, the type and level of gas use is expected to be impacted by consumer choice, technology
advances, public policy and the po tential rise of hydrogen. As in electricity, gas will see increased
challenges an d opportunities in system operation, planning and investment. The future path for gas is
uncertain, as the pace of the transformation and its influence on the gas system is no t yet clear.

1 Future gas needs are highly uncertain . AEMOOGs s c e n a ride msye af eaidticforezasta forw
peak gas demand and annual consumption. These affect supply adequacy projections as soon as next
year, and diverge more over the next 20 years. Flexible resource and infrastructure solutions will be needed
to manage risk and address current and future consumer needs.

I Gas is forecast to have a continuing role in the integrated energy system, including a critical role for
gas generation of ele ctricity in the National Electricity Market (NEM). Especially as coal generation
retires, gas generation is projected to support and firm variable renewable energy generation (VRE), help
me et t h eenelyENdéds if coal generation and other dispatchable sources are unavailable, and
provide power system services to support grid security and stability. Gas generation also will continue to
provide a dispatchable source of capacity to meet extreme demand conditions.

1 In the short term , new greenfield infrastructure solutions are unlikely to be operating in time for the earliest
identified risk of gas shortfalls, in winter 2023. Brownfield solutions, such as duplication of the Winchelsea
compressor on the South West Pipeline (SWP), may still be possible and improve supply available to
south-eastern demand centres. Otherwise, the most likely lever to mitigate these risks is demand
management at times of peak gas demand (in particular, reducing how much gas is used at these times to
generate electricity).

0 In some scenarios, AEMO forecasts a risk of gas shortfalls in extreme weather conditions from winter
2023. The risk arises in south-eastern regions where gas flow is constrained by existing pipeline capacity
limits T New South Wales, the Australian Capital Territory, Victoria and Tasmania. The 2021 GSOO
identified this risk but expected Port Kembla Energy Terminal (PKET) to be operating by winter 2023.
Developers now advise that they remain committed to the terminal and associated pipeline
infrastructure, but insufficient customer contracts have delayed the relocation and operation of the
floating storage and regasification unit (FRSU), and project works will not be complete until late 2023.
AEMO now classifies the project as anticipated supply for winter 2024.

0 South-eastern gas production will drop significantly from 2023, and shallow liquified natural gas (LNG)
storages will need to be managed so they can help mitigate shortfall risks. Since last year, some
producers now expect more short-term south-eastern supply, and more pipeline capacity to move gas to
the south-east has been committed, but this does not remove the risk entirely. .

0 Unlike the NEM, the gas markets have limited mechanisms to deliver broad consumer demand
response. Co-ordinating gas and electricity systems will be important to achieve demand response
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through minimising electricity generation from gas at peak gas demand times while also delivering
reliable supply to electricity and gas consumers.

i1 Longer term , annual domestic consumption is forecast to fall as consumers shift from gas to electricity or
zero-emission fuels, but there are forecast to be peak winter days where gas demand may exceed supply.

0 With forecasts showing increasing peakiness and volatility, as gas generation in the NEM plays its
firming role for VRE, flexible solutions will be needed to cost-effectively cover peaks that are significant
but infrequent.

0 Existing, committed and anticipated supply, including anticipated LNG imports, is forecast to meet
declining domestic gas consumption until 2033, in the Step Change scenario stakeholders consider
6most | ikelyo6. Nehenngea o bacans availabte ¢osneewforechst consumer needs.

AEMO has modelled the future based on a range of plausible scenarios from the Draft 2022 Integrated System
Plan (ISP). In this GSOO, Step Change assumes tangible and rapid change, with gas demand declining quickly
and significant electrification (users switching from gas to electricity). Progressive Change assumes a slower
transformation and gas consumption closer to historical levels. Hydrogen Superpower assumes hydrogen
becoming significant for export and domestic energy markets. AEMO has also modelled extra sensitivities to test
the impacts of specific changes to scenario assumptions, including stronger electrification and low gas prices.

AEMOO6 s VktriarGas Planning Report (VGPR) Update! complements this GSOO, focusing on the gas
supply demand balance in Victoria for the next five years.

This GSOO examines the demand for and supply of natural gas, and considers possible alternative fuels such as
hydrogen, biogas and other natural gas equivalent or constituent gases as competitors to natural gas. However,
as the gas sector identifies pathways to decarbonise, there may be a greater role for these alternative gaseous
fuels within the gas system. The Australian Energy Market Commission (AEMC)? is consulting on expanding the
scope of the GSOO to accommodate natural gas equivalents as part of the hydrogen and renewable gas review,
and future GSOOs may apply an alternative treatment, accommodating any changes to the National Gas Rules.

Key changes sin ce the 2021 GSOO

1 Compared to the 2021 GSOO, producers in Victoria and New South Wales have reported more committed and
anticipated supply from 2022. However this GSOO also highlights greater uncertainty for the long-term needs
for gas, and lower annual gas consumption generally expected in responsetoAustr al i ads commitm
zero emissions by 2050. For example, after industry consultation, AEMO& s scenari os now assu
electrification (consumers switching from gas to electricity as a means to lower emissions as the NEM
develops renewable energy) than they did last year.

1 While both publications demonstrate risks of potential supply shortfalls in 2023, the 2021 GSOO projected
shortfalls would be narrowly avoided from new committed supply by winter 2023. The 2022 GSOO conversely
identifies that steps to transform gas demand and reduce consumption can narrowly avoid peak day shortfalls,
if rapidly deployed as in A E M O épslated Step Change scenario.

L At https://aemo.com.au/en/energy-systems/gas/gas-forecasting-and-planning/victorian-gas-planning-report.

2 AEMC, Review into extending the regulatory frameworks to hydrogen and renewable gases, at https://www.aemc.gov.au/market-reviews-
advice/review-extending-regulatory-frameworks-hydrogen-and-renewable-gases.
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0 Lastyear, AEMO noted that there was sufficient supply projected to meet demand provided the first gas
from the PKET?3, and associated upgrades to the Eastern Gas Pipeline (EGP), were delivered before winter
2023. Developers now advise that supply from PKET is anticipated by winter 2024, whereas the project
was considered committed last year ahead of winter 2023. However, insufficient customer contracting could
put anticipated supplies in 2024 at risk.

o0 Similarly, a new gas production facility at Golden Beach (with potential to convert to storage operation) was
identified as an anticipated project targeting operation by the first quarter of 2023. While the project was
also identified in the Commonwealt h  Go v e r subseguent dlational Gas Infrastructure Plan (NGIP) as
a key project to address short-term risk of gas supply shortfalls, the latest advice to AEMO is that the
project will not be available before winter 2023. Project proponent GB Energy recently finalised commercial
loan arrangements with the Commonwealth Government* to progress development of the project.

0 Despite this, new committed projects are under development, with expansions of the Moomba to Sydney
Pipeline (MSP) and South West Queensland Pipeline (SWQP) facilitating increased supply capacity to
consumers, reducing pipeline constraints.

1 Increased uncertainty now exists in international energy markets, following the European energy crisis in the
northern hemisphere winter of 2021-22 and the current conflict between Russia and Ukraine. The push in
many countries to diversify away from Russian gas may affect Australian LNG exports as well as potential
access to LNG imports, and the demand for floating storage and regasification units (FSRUs) which are the
infrastructure enabling these imports.

The investment challenge is increased by uncertainty about future domestic gas needs

AEMOb6s forecasts for domestic gas consumption across dif
future pathways for gas, with differing rates of change. Uncertainty about future consumer gas needs in the

changing domestic market begins immediately and will only grow over time. This increases the challenge for

designing solutions and committing to investments in the sector.

Consumers use natural gas in a broad range of areas including industrial processes, manufacturing, heating, and
cooking. Figure 1 highlights the breadth of domestic consumption forecasts, across scenarios and sensitivities,
for gas use by industry, businesses and households (excludes LNG exports and gas for generating electricity).

The increased uncertainty represents a significant risk for potential investors in projects that rely on traditional
stability in gas consumption magnitude and patterns. It also suggests opportunities for novel solutions that provide
greater flexibility to meet less certain, changing consumer needs.

Key emerging drivers that may impact future gas consumption levels include:

i Public policy and private investment in energy efficiency and electrification, which would reduce gas
consumption. The extent to, and speed at, which business and household consumers switch from gas to
electricity is uncertain. While governments are moving to increase electrification and improve the energy
efficiency of gas appliances (for example, Victoriads
Upgrades program), such action would need to speed up to rapidly reduce gas consumption.

3 In the 2021 GSOO, the project was referred to by its earlier name of Port Kembla Gas Terminal.
4 See https://www.minister.industry.gov.au/ministers/taylor/media-releases/unlocking-critical-local-gas-production-and-storage.
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1 The potential growth of hydrogen as an alternative fuel for transport, industry and households. The pace and
impact of hydrogen deployment will rely on technology improvement and consumer uptake. Adding further
uncertainty, hydrogen could be produced through steam methane reforming (SMR), which uses natural gas, or
through other technologies that do not use gas. AEMO has assumed some level of gas consumption for SMR
hydrogen in all scenarios and sensitivities apart from the Low Gas Price sensitivity.

Figure 1 Actual and forecast annual domestic consumption , excluding gas generation , all scenarios and

sensitivities, and compared to 2021 GSOO forecasts, 2015  -41 (PJ)
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The other main component of domestic gas consumption, not shown in Figure 1, is gas used for gas generation of
electricity. As A E MO 6 202DI5Rarépbrted, gas generation is expected to play an important, continued role in
the NEM. Especially as coal generation retires, gas generation can support the power system by responding to
sudden changes in the supply demand balance, helping manage extended periods of low renewable generation,
helpingme et t h eenelNyiEdéds if coal generation and other dispatchable sources are unavailable, and
providing critical power system services to maintain grid security and stability.

Since 2010, gas consumption for generating electricity in the NEM has trended down, as renewable generation
(particularly wind and solar photovoltaic [PV] technologies) has grown and displaced both coal and gas.

Figure 2 shows (for Step Change) that in the next 20 years:

1 Annual volumes of gas consumed for electricity generation (shown by the bars) are forecast to continue their
recent decline until the mid-2020s, but then remain flat and potentially increase. Actual consumption in future
years could vary significantly from the forecast average. Gas generation can often be event-driven, increasing
or reducing depending on the availability of alternatives such as wind, solar, coal and hydro generation.

1 Winter peak day gas generation demand is forecast to grow, demonstratingani ncr easi ngly Opeaky
annual volumes are forecast to remain relatively steady. The volatility of conditions that drive significant need
for gas generation is forecast to result in total monthly gas consumption being consumed on only a few days in
those months. This increasing volatility supports the need for increasingly flexible solutions, such as localised
gas storage and dual-fuel capability of new gas generation plants.
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Figure 2 Actual and f orecast gas generation annual consumption (PJ/annum) and seaso nal maximum daily
demand (TJ/d), Step Change scenario, 20 19-41
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Gas supply has increased since 2021, butthe  adequacy outlook still  highlights a tight supply
demand balance in  the south -ea st

The short-term supply assessment focuses particularly on the south-eastern regions of New South Wales and the
Australian Capital Territory, Victoria®, and Tasmania.

As Figure 3 shows, producers in these regions have reported more committed and anticipated daily production
from 2022 than they did in the 2021 GSOO.

The context, however, is a growing gas supply scarcity challenge in the south-east from 2023, driven by:

1 The ongoing decline (and sustained drop from 2023) of traditional supply from Bass Strait, mainly processed
through the Longford Gas Plant and flowing to consumers via the Victorian gas network, the Eastern Gas
Pipeline (EGP) to New South Wales and the Australian Capital Territory, and the Tasmanian Gas Pipeline
(TGP).

i Limitations on the capacity of pipelines to transport gas from supply centres to the south-east demand centres
(where shortfalls are forecast). The MSP limits how much gas can be sent from northern producers to the
south-east, and is undergoing Stage 1 of a planned upgrade. The SWP limits how much supply from Port
Campbell production capacity and the lona gas storage facility can reach south-eastern gas consumers on
peak demand days.

5 Victorian gas customers west of Port Campbell, including Mortlake Power Station, are excluded from this geographical definition, as they are
outside the area with constrained supply.
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Figure 3 Actual and f orecast maximum daily production capacit y from south -eastern gas fields (excluding LNG
imports) , 2020-26 (TJ/d)
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These challenges are reflected in AEMOG6s supply adequac:
shortfall risks in the south-eastern regions in extreme weather conditions, in some scenarios.

Figure 4 illustrates® the ability of south-eastern production, pipeline capacity, and stored gas to meet actual gas
demand in 2020 and 2021, and its projected ability to meet one-in-207 demand forecasts to 2026 in two GSOO
scenarios, Step Change and Progressive Change.

The horizontal lines show, for each year, how much supply has been and is forecast to be available to meet
projected daily demands, based on:

1 Maximum gas production in the south-eastern regions only (solid purple line), plus

1 Gas supplied from Moomba and imported from Queensland through the MSP (dashed purple line) assuming
the pipeline is operating at maximum capacity, plus

i Deep storage (supply from lona storage constrained by SWP capacity, noted above i dotted purple line), plus

i1 Shallow LNG storages at Dandenong and Newcastle (solid red line).

5 The figure provides an illustration of available supply, demonstrating the maximum supply capacity as a fixed value for each supply category
(each horizontal | ine). AENMdrélaes thaasleqaadyefsupplycon a daiy basis alowing fgrydynamic
infrastructure limits and the energy available in storage, and supply capacity may differ from this illustration.

" Forecasts with a one-in-20 probability of exceedance are expected to be met or exceeded one in every 20 years, representing more extreme
weather than the average conditions assumed in a one-in-two forecast, which is expected to be met or exceeded one in every two years.
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Figure 4  Actual and forecast daily gas demand, Step Change (top) and Progressive Change (bottom), and
production capability in south  -eastern region s with existing and committed projects only, 2020 -26 (TJd )

Step Change
2,500

2,000

1,500

TJ/d

i
i | | |
1o |l | l[

500

0
1/01/2020 1/01/2021 1/01/2022 1/01/2023 1/01/2024 1/01/2025 1/01/2026

N\

ssssssdepuadennnene

Progressive Change
2,500

2,000

.................................................................

LR Rt W (A Ry RS hd i i i PP P A AR

1’500 { / ogsccccccspsnogocecce

TJ/d

|
i

1,000

500

0
1/01/2020 1/01/2021 1/01/2022 1/01/2023 1/01/2024 1/01/2025 1/01/2026

mmmmm Actual south-eastern demand (gas generation)

= Actual south-eastern demand (industrial, residential and commercial)
Forecast south-eastern demand (gas generation)

= Forecast south-eastern demand (industrial, residential and commercial)

Max. south-eastern production

= = = Max. south-eastern production and MSP pipeline capacity

--------- Max. south-eastern production, MSP and constrained deep storage

Max. south-eastern production, MSP, constrained deep, and shallow storage

Source: Gas Bulletin Board (GBB), GSOO surveys, and AEMO forecasts of one-in-20 south-eastern demand.
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The key points highlighted in Figure 4 are that, in the south-east:

1 Gas adequacy is tight in both scenarios in 2023. In Step Change, a gas shortfall is narrowly avoided, assuming
actions and investments that reduce gas demand (like switching residential gas heating to electric, and
i mproving buildingsé ener gy ¢hése arelikely nventime, taerpace sodakhasn qui ¢
been relatively slow, and urgent action would be needed to put south-eastern regions on the Step Change path
by next winter. If by winter 2023 this has not happened, and peak demand is as forecast in Progressive
Change (up to 54 terajoules a day [TJ/d] higher than in Step Change, equivalent to the demand of some
100,000 residential households?®), there are risks of small, infrequent gas shortfalls under extreme one-in-20
year demand conditions.

i1 South-eastern gas production (the solid purple lines) will fall significantly from 2023 and stay at lower levels.
With reduced local production, operational management of shallow LNG storages will be increasingly
important, to ensure these facilities have sufficient stored energy to mitigate shortfall risks.

i Gas for electricity generation (actuals shown in dark orange, forecasts in yellow) is forecast to be a significant
contributor to total peak day demand. It is forecast to create peaks where demand exceeds available supply
already from 2023, driven by the needs of the NEM and the availability of alternative generation sources.

1 In 2026, in Progressive Change, forecast peaks start to exceed projected supply capacity more frequently, and
also start exceeding supply capacity even with no gas generation.

No domestic shortfall risks have been identified in the short term outside the south-eastern regions of New South
Wales, the Australian Capital Territory, Victoria and Tasmania.

Solutions will need to provide flexibility

The 2022 GSOO reports on a changing gas sector, a wide range of plausible futures for gas demand, and the
impacts of uncertainty on market responses.

In the short term to 2026, forecast risks can be mitigated by completion of committed infrastructure, development
of anticipated projects, and i especially for winter 2023 1 demand side solutions:

1 With the first forecast scarcity risks now just over a year away, it is important that committed infrastructure
developments, such as the Western Outer Ring Main (WORM) in Victoria and the Stage 1 upgrade of the
SWQP and MSP, are delivered on schedule. By increasing how much gas can flow from Queensland to
south-east consumers and removing constraints on injecting from or refilling lona gas storage, these upgrades
will increase the operability of the gas network and provide more flexibility to meet a variable and infrequent
need under extreme circumstances.

i Given the lead time needed to plan, obtain approval for, and build new greenfield infrastructure, demand
flexibility is the likely best lever to address forecast supply scarcity risks from winter 2023. Brownfield solutions,
such as duplication of the Winchelsea compressor on the SWP, may still be possible and improve supply
available to south-eastern demand centres. Otherwise, there are some options available in the short term that
can reduce gas use at peak times:

0 If gas generation drew less gas than forecast, and was actively managed at times of peak gas demand, the
forecast gas shortfalls during extreme conditions may be avoidable without compromising electricity
reliability, but adequacy would be tight.

8 In practice, industrial users would be expected to contribute some of this demand difference between the scenarios.
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3 Curtailment of gas generation is a key mechanism available to avoid peak day gas supply shortfalls.
Some gas generators have dual-fuel capability so they can generate electricity even if they are subject
to gas curtailment.

3 Voluntary demand side participation in the electricity market may reduce electricity demand, lowering
demand for gas generation and reducing the risk of gas supply shortfalls.

3 The impact of gas generation curtailment on reliable electricity supply would depend on the state of the
electricity system. If high winter electricity demand, low wind/solar conditions and/or unplanned coal
generation outages coincided, gas curtailment could create electricity supply scarcity risks if available
hydro, coal, renewable generation and demand side participation was already fully utilised. Coincident
electricity scarcity risks are less likely while mainland NEM regions are summer peaking, as they
currently are.

0 Jurisdictions could also ask household consumers through the media to voluntarily reduce their use of gas
during forecast extreme peak day events.

9 After winter 2023, to 2026, shortfall risks are expected to be further reduced by anticipated projects including
PKET, Golden Beach and some additional Victorian offshore field developments starting up.

In the longer term, new sources of supply will be needed, even though annual domestic gas consumption is
forecast to decline:

1 More frequent gas supply gaps are evident in all scenarios, but the timing, profile and magnitude of these gaps
varies. Solutions must consider the changes and uncertainty described in this GSOO.

i1 Specifically, as south-eastern gas supply continues to fall, AEMO forecasts that:

0 There is enough existing and currently committed supply available domestically to meet overall forecast
annual domestic consumption (including for gas generation) until 2028 (or 2026 if electrification is slower
than forecast in Step Change). As discussed above, however, MSP and SWP constraints mean not enough
gas may be delivered to meet peak demand in the south-east under some conditions from 2023.

0 After 2028 (or 2026 in Progressive Change), supply resources beyond existing and committed i such as
those reported in the NGIP 7 would need to be developed to meet forecast annual consumption. Although
consumption is forecast to decline, projected supply is declining faster and gaps are expected.

0 If the assessment assumes all currently anticipated gas supplies are also brought to market, forecast
annual domestic supply gaps are delayed five years, until 2033 in Step Change. This deferral relies on full
utilisation of LNG imports from the PKET project anticipated to be developed by winter 2024.

i1 The potential use of alternative zero-emissions fuels in the gas system to complement and/or substitute gas
use (including in generation) will impact the type and magnitude of additional gas supply required.

1 Beyond domestic consumption, significant levels of LNG export are forecast by the Queensland LNG
producers. Sustaining this level of export relies on the LNG producers bringing online significant levels of
anticipated and uncertain supply that is not yet committed.

While consumption uncertainty is highlighted by differencesacrosss cenar i o0s, i ncreasing fApee
demand is a common trend:

1 In this context, opportunities for response are likely to come from more flexible, agile solutions that can support
gas demand that is uncertain and increasingly peaky. Challenges can arise on days when gas generation
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Executive summary

needs to operate at high volumes to deliver electricity to consumers (potentially days where both electricity and
gas demand are at peak levels).

1 As well as flexible utilisation of infrastructure, demand response could potentially play a growing role in
managing peak gas demand, as it does in the NEM. If new instruments are developed in the south-east that
emulate contingency gasinthe Short Term Trading Markets (STTMs) or
Reserve Trader (RERT), this may help enable greater operational control of loads to reduce gas demand
during extreme demand events. Any new instrument will be a shift from current practice. It would take time for
the mechanism to be appropriately developed, and for contracts to roll over to new terms if customers were
willing to accept curtailment.

This GSOO reinforces the importance of sector coupling (interaction between electricity, gas and potentially
hydrogen in future) in navigating the transition towards net zero emissions. The flexibility of the electricity system
and its existing mechanisms could, at times of gas supply scarcity, help reduce demand for electricity through
voluntary load shedding, meaning less need for gas generation. Existing instruments such as the Gas Supply
Guarantee and LNG Heads of Agreement will remain important for the gas and electricity sectors to optimally use
available energy resources and reduce security and reliability risks in both systems while protecting domestic gas
consumers. Addressing pipeline constraints can increase the effectiveness of these mechanisms, especially to
reduce south-eastern shortfall risks.

© AEMO 2022 | Gas Statement of Opportunities 13



Introduction

1 Introduction

In this Gas Statement of Opportunities (GSOO), AEMO assesses the adequacy of reserves, resources, and
infrastructure to meet domestic and export needs for gas over a 20-year outlook period across all Australian
jurisdictions other than Western Australia and the Northern Territory. The GSOO analyses a range of potential
futures, focusing on the adequacy of the system to meet changing gas needs from now until 2041.

I n this GS8eéads natiral gasuiless otherwise specified. This GSOO does not include blended gas
from hydrogen, biogas or any other natural gas equivalent or constituent gas in its modelling of gas supply. Where
appropriate, scenarios may consider offsets to demand from hydrogen, as outlined in Section 2. The Australian
Energy Market Commission (AEMC) is consulting® on expanding the scope of the GSOO to accommodate natural
gas equivalents as part of the hydrogen and renewable gas review and AEMO is engaging with this process to
understand the impacts of any recommendations for future GSOOSs.

1.1 Forecasting in the context ofa changing gas sector

The gas sector in Australia is transforming, driven by two significant trends. The first trend has been underway for
some years. The second is emerging rapidly and is speeding up the rate of transformation:

1 Change in supply i supply from conventional sources in the south?, in particular offshore Victoria, continues
to decline. Alternative supply sources required to meet domestic customer needs are mainly in the north?,
such as coal seam gas (CSG) from Queensland and gas supplied from Northern Territory. This gas will need
to be transported to the main consumer centres in the south, in particular Victoria, New South Wales and the
Australian Capital Territory, and South Australia. To supplement domestic gas supply in those areas, liquified
natural gas (LNG) import terminals are being investigated.

1 Gasinalow carb onfuture i Australiad s p u resonomy-wide fcarbon emissions reduction targets will
have a transformative effect on the role of gas in the GSOO®& 20-year outlook and beyond. Like the
transformation of the electricity power system in the National Electricity Market (NEM) and globally, the pace
and impacts of change on the gas sector will depend on advances in technology, developments in the
integrated energy system, and choices made by industrial, commercial and household consumers.

The impacts of changes in southern supply and connections with other gas markets have been the theme of
recent GSOOs, as well as studies by the Commonwealth Government and the Australian Competition and
Consumer Commission (ACCC). For example, the Commonwealth Department of Industry, Science, Energy and
Resources (DISER) published a draft and final National Gas Infrastructure Plan (NGIP) in 2021, identifying short-,
medium- and long-term priorities for infrastructure developments to deliver enough gas in the domestic market.

The gas sector transformation underway may increase challenges for system operation, planning and investment,
especially because i as this GSOO explores i there is considerable uncertainty about the pace and impacts of
the transformation:

9 See https://www.aemc.gov.au/market-reviews-advice/review-extending-requlatory-frameworks-hydrogen-and-renewable-gases.
10 Southern regions refers to developments, consumers, and existing facilities in South Australia (including the Queensland component of the
Cooperi Eromanga basin), New South Wales, the Australian Capital Territory, Victoria, and Tasmania.

1 Northern regions refers to developments, consumers, and facilities in Queensland (excluding any component of the Cooperi Eromanga
basin, which is part of the southern regions) and Northern Territory assets with access to the Northern Gas Pipeline (NGP). This is the area
with the majority of anticipated and prospective future gas supply.
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1 The forecast level of annual domestic gas consumption!? varies widely across the range of plausible scenarios
modelled in this GSOO, which assume different pathways for use of gas by industry, businesses and
households. The variation in future gas use between scenarios is apparent as early as next year and widens
over the 20-year outlook period.

1 AEMO forecasts increased geakinessbdand volatility in gas demand?? across most scenarios, as gas
generationi s used t o plfabrenewable ebdrgy (such as gidd and solar generation) in the NEM.
This forecast trend projects gas demand on peak days (especially in winter) growing even when annual
consumption falls or stays steady, and potentially will see the total gas used in a month consumed in just a
few days.

1 The growing focus on development of a hydrogen industry in Australia means that users switching from gas to
hydrogen fuels, or general blending of hydrogen into the gas network, may impact future gas and investment
needs. The different technologies that could be used to produce hydrogen consume different amounts of gas,
SO uncertainty about future hydrogen technology choices adds extra uncertainty to gas consumption forecasts,
even within scenarios. Other zero or low-carbon alternatives to natural gas also exist, such as direct use of
biogas or biomass.

1.2 Scenarios and sensitivities

Considering the uncertainties in the speed and extent of gas sector transformation, AEMO uses scenarios and
sensitivities to explore the needs of gas consumers and the adequacy of gas infrastructure to meet those needs.

For the 2022 GSOO, AEMO modelled the next 20 years using scenarios from the Draft 2022 Integrated System
Plan (ISP) that are most relevant to the gas sector i Progressive Change, Step Change and Hydrogen
Superpower. To complement the scenarios, AEMO also explored two key sensitivities T Strong Electrification and
Low Gas Price T to assess the impacts of changes to specific scenario assumptions.

These scenarios and sensitiviti e slnpats, Assuihptisns and Bcendrios n det a
Report (IASR)>. In summary:

1 Step Change is a future with a rapid transition towards net zero emissions economy wide. This includes
significant levels of electrification (consumers shifting from gas to electricity) early on, as the electricity sector
decarbonises with increasing renewable energy penetration and retiring coal generation.

i1 Progressive Change also targets net zero emissions, but the trajectory to achieve it is quite different from
Step Change. The scenario reflects slower action across the economy, allowing time for technologies to
develop, but relies on very strong transformation efforts later to get to net zero by 2050.

i1 Hydrogen Superpower describes a future with very strong environmental objectives globally, where Australia
leverages its low-cost renewable resources to become a major exporter of hydrogen to countries that rely on
imported energy. The scenario assumes higher growth in population and the economy overall as a result.
Hydrogen is also used domestically to offset gas consumption, with reduced focus on electrification.

12 Consumption means gas consumed over a period of time, usually a year but sometimes a month.
13 Demand means the amount of gas used on a daily basis. The peak across a season is called maximum demand or peak day demand.
4 The firmness of a resource relates to its ability to confirm energy availability and dependably supply the system when requested.

15 AEMO publishes and regularly updates the scenarios, inputs and assumptions it uses in its modelling. For those used in this GSOO, see the
2021 IASR, published July 2021, at https://aemo.com.au/energy-systems/major-publications/integrated-system-plan-isp/2022-integrated-
system-plan-isp/current-inputs-assumptions-and-scenarios.
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i Strong Electrification reflects a similar high-growth future to Hydrogen Superpower, retaining the higher
economic and population growth assumptions, but with minimal hydrogen adoption. Instead, a very high level
of electrification is assumed.

1 Low Gas Price is a sensitivity that examines a likely upper bound to gas demand, with lower gas prices and
nocoordinated action for the gaestzesoeammibntentt o contri bute t

The scenarios have been defined based on specific assumptions, refined through extensive consultation with
stakeholders. These include assumptions about the degree of electrification of existing gas demand, uptake of
energy efficiency measures, hydrogen demand, and the technology used to produce hydrogen.

In consultation for the 2022 ISP, stakeholders identified Step Change as the scenario they considered the most
l' i kely pathway for Austr al i a&tepGhangerpmjgcts saegible andrapidFor t he g
reductions in gas consumption, particularly as consumers electrify their energy needs.

This GSOO highlights the adequacy of gas supply for both the Step Change and Progressive Change scenarios,
to clearly show the opportunities and risks for the gas sector and consumers of faster and slower transformation.

Table 1 below summarises the key drivers affecting energy consumption considered most relevant to the gas
market across the scenarios and sensitivities modelled.

Table 1 Scenario drivers of most relevance to the gas market
Driver Step Change Progressive Hydrogen Strong Low Gas Price
Change Superpower Electrification
Economic growth Moderate Moderate High High Moderate

population, and gas
connections outlook

Energy efficiency High Moderate High High Moderate
gains
Fuel-switching from High Moderate High Very high Low-moderate
natural gas
Hydrogen adoption Growing Growing domestic Large NEM Limited domestic Limited domestic use
domestic use use only connected export use only (mainly for only (mainly for
only and domestic use transportation) transportation)
Natural gas price Moderate Moderate Moderate Moderate Low
Renewable energy High Moderate Very high High Low
generation

Forecasts for other scenarios and sensitivities are also presented throughout the report to highlight the wide range
of plausible pathways for gas in the next 20 years, and the risks and opportunities arising from this uncertainty.

1.3 Improvements in the 2022 GSOO
In this GSOO, AEMO has:

1 Improved the representation of operational limitations of the Moomba to Sydney Pipeline (MSP) supply to New
South Wales and Victoria, as well as seasonal variations. This change improves A E M O &ssessment around
peak day shortfalls in south-eastern'6 regions.

16 f5outh-easternoregions means developments, consumers, and facilities in New South Wales, the Australian Capital Territory, Victoria and
Tasmania. This part of the south is limited by pipeline constraints, particularly for the South West Pipeline (SWP) and MSP.
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1 Incorporated the multi-sector analysis of the 2021 IASR to capture the spread of forecast fuel-switching due to
decarbonisation actions, including forecast hydrogen production from steam methane reformation (SMR)
processes for each scenario.

1 Inforecasting consumption for gas generation, AEMO has adjusted availability of coal-fired generation to
account for unexpected events that can impact the NEM generation mix. This has been done to improve the
accuracy of the gas generation forecast (see Appendix A1.5), which has not reflected such events in previous
GSOO central estimates, based on analysis of power station failures, coal supply-chain disruptions, and major
environmental interruptions affecting the NEM in recent years.

1.4 Supplementary information

Supporting material i including supply input data files, methodology reports, and figures and data i is available on
AEMOOG6 s wWedborgiwitheprevious GSOO reports.

The supply input data files provide information (including capacity) about pipelines, production facilities, storage
facilities, field developments, and any new projects or known upgrades considered in this GSOO analysis. These
files also provide an update of reserves and resources and cost estimates used for the GSOO modelling?®.

AEMOO6 s VktriarGas Planning Report (VGPR) Update!® complements the GSOO by providing a focused
assessmentof thesupplyd e mand bal ance to 2026 in Victoriads Decl are

Other relevant reference materials are listed in Table 2 below.

Table 2 Other relevant reference materials

Information source Website address and link

Demand forecasting data portal http://forecasting.aemo.com.au

Gas Bulletin Board i Map and Reports https://www.aemo.com.au/energy-systems/gas/gas-bulletin-board-gbb

2021 Inputs, Assumptions and Scenarios https://www.aemo.com.au/energy-systems/major-publications/integrated-system-

Report, and Excel Workbook plan-isp/2022-integrated-system-plan-isp/current-inputs-assumptions-and-scenarios

BIS Oxford Economics, 202 1 Macroeconomic https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/inputs-

forecasts assumptions-methodologies/2021/bis-oxford-economics-macroeconomic-
projections.pdf

CSIRO and ClimateWorks, Multi -sector energy https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/isp/

modelling 2021/csiro-multi-sector-modelling.pdf

Strategy.Policy.Research, Energy Efficiency https://aemo.com.au/-/media/files/electricity/nem/planning_and forecasting/

Forecasts 2021 i Final Report isp/2021/strateqy-policy-research---energy-efficiency-forecasts-2021.pdf

Lewis Grey Advisory, Gas Price Projections for https://aemo.com.au/-/media/files/major-publications/isp/2022/iasr/lewis-grey-

Eastern Australia Gas Market 2022 - Report advisory-gas-price-projections-report. pdf

Lewis Grey Advisory, Gas Price Projections for https://aemo.com.au/-/media/files/major-publications/isp/2022/iasr/lewis-grey-

Eastern Australia Gas Market 2022 - Workbook advisory-gas-price-projections-workbook.xIsx

17 At https://aemo.com.au/en/energy-systems/gas/gas-forecasting-and-planning/gas-statement-of-opportunities-gsoo.

18 The published file showing reserves and resources areb as ed on A E MOgasproducers\ardynformation from Rystad Energy,
supplemented by 2021 GSOO data if required.

19 At https://www.aemo.com.au/energy-systems/gas/gas-forecasting-and-planning/victorian-gas-planning-report.
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Gas consumption and demand forecasts

2 Gas cons umption and demand forecasts

This chapter outlines forecasts of annual gas consumption and the maximum daily gas demand across the
various customer sectors of gas.

Consumption and demand forecasts are available on the AEMO Forecasting data portal®.

Key fo recast trends

1 The gas sector is transforming , with the pace and scale of transformation affe  cting the gas sector
currently highly uncertain.  Australia® transition to a net-zero emissions economy is expected to lead to a
shift in consumer choice, technology and public policy which will affect future gas system needs.

i Future a nnual gas consumption is affected by many drivers, and the 2022 scenario forecasts capture a
wider spread between the scenarios than in previous years, across the forecast horizon and as soon as
next year. In most cases, gas consumption is forecast to reduce as consumers embrace energy-efficient
appliances and switch energy use towards electricity and potentially hydrogen.

1 Maximum daily gas demand is highly seasonal, and southern states in particular have significant gas use
from heating appliance loads in winter. For scenarios where heating appliances are largely replaced with
electric alternatives, such as Step Change, winter peaks are forecast to decline significantly. As that leads
to an increase in gas generation on those days (see below), combined winter daily peaks will remain high.

1 Gas for generation of electricity is projected to become increasingly peaky. Annual gas consumption for
gas generation in the NEM is forecast to decline as renewable energy penetration grows, but maximum
daily demands will continue to be high as gas generation plays an increasingly important role in firming
renewable energy as coal generation retires.

0 Gas is expected to retain a key role in maintaining the reliability and security of the NEM, especially
during periods of low variable renewable energy (VRE) generation or prolonged outages impacting other
dispatchable generation.

0 The forecast sees higher winter NEM demands from electrification of heating loads increasing the need
for gas generation in winter, with gas generation moving from summer peaking to winter peaking.

2.1 Total gas consumption forecasts

Figure 5 and Figure 6 show the 20-year total consumption forecasts under the Step Change and Progressive
Change scenarios respectively, broken down by consumer type.

The drivers and trends for each sector are discussed in sections 2.2.1-2.2.4.

20 At http://forecasting.aemo.com.au/ i after selecting either annual consumption or maximum demand under the Gas section,s el ect 06 GS OO
20226 from the-dowmbl ication drop
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Figure 5 Actual and forecast total annual g as consumption, all sectors, Step Change scenario, 2015 -41 (PJ)
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Figure 6  Actual and forecast total annual g as consumption, all sectors, Progressive Change scenario, 2015 -41
(PJ)
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Figure 7 compares forecasts for the 2022 GSOO scenarios with those modelled in the 2021 GSOO.

The relative reduction in the 2022 forecasts show the projected impact of fuel-switching by consumers, from gas
to electricity and hydrogen. AEMOO6 s s c e n a manti@patedecenguiner preferences to reduce the emissions
intensity of residential, commercial and industrial processes. In some scenarios, falling gas consumption may be
offset by an increase in gas used in SMR hydrogen production to meet domestic hydrogen demand (see Table 3
below).
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Figure 7 Actual and forecast total gas consumption, all ~ sectors, all scenarios, and compared to 2021 GSOO
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Figure 8 below shows domestic-only annual consumption forecasts, excluding LNG exports, so it is easier to see
projected domestic trends.

Figure 8 Actual and forecast domestic gas consumption, all scenarios , and compared to 2021 GSOO scenarios
2015-41 (PJ)

This figure highlights that:
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