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Important notice

Purpose

AEMO has prepared this document to provide information about the methodology and assumptions used to produce gas
demand forecasts for the 2023 Gas Statement of Opportunities under the National Gas Law and Part 15D of the National
Gas Rules.

This document describes the methodologies deployed for forecasting the expected gas consumption within the Australian
jurisdictions other than Western Australia. Although AEMO deploys broadly similar methodologies to forecast gas
consumption for the Western Australian Gas Statement of Opportunities, these may differ from the methodologies described
in this document.

Disclaimer

AEMO has made every reasonable effort to ensure the quality of the information in this publication but cannot guarantee
that information, forecasts and assumptions are accurate, complete or appropriate for your circumstances. This publication
does not include all of the information that an investor, participant or potential participant might require, and does not
amount to a recommendation of any investment.

Anyone proposing to use the information in this publication (which includes information and forecasts from third parties)
should independently verify its accuracy, completeness and suitability for purpose, and obtain independent and specific
advice from appropriate experts.

Accordingly, to the maximum extent permitted by law, AEMO and its officers, employees and consultants involved in the
preparation of this document:

e make no representation or warranty, express or implied, as to the currency, accuracy, reliability or completeness of the
information in this document; and

e are not liable (whether by reason of negligence or otherwise) for any statements, opinions, information, representations
or other matters contained in or derived from this document, or any omissions from it, or in respect of a person’s use or
reliance on the information in it.

Copyright

© 2023 Australian Energy Market Operator Limited. The material in this publication may be used in accordance
with the copyright permissions on AEMO’s website.

AEMO acknowledges the Traditional Owners of country throughout Australia and recognises their continuing
connection to land, waters and culture. We pay respect to Elders past and present.


https://www.aemo.com.au/privacy-and-legal-notices/copyright-permissions#:~:text=In%20addition%20to%20the%20uses%20permitted%20under%20copyright,permission%20to%20use%20AEMO%20Material%20in%20this%20way.
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Introduction

1 Infroduction

The Gas Statement of Opportunities (GSOO) incorporates regional gas consumption and maximum daily demand
forecasts for the Australian jurisdictions other than Western Australia®.

These forecasts represent demand to be met from gas supplied through the natural gas transmission system in
the modelled area, and are the sum of a number of component forecasts, each having a distinct forecasting
methodology. The components (defined in the Glossary) are:

e Liquefied natural gas (LNG).

e Gas generation.

e Industrial.

e Residential and commercial.

e Network losses and other unaccounted for gas (UAFG).

For annual consumption, each of these component forecasts is modelled separately, and then summed at the
regional level. Chapters 2 through 5 describe the methodologies used for each of the first four components.
Network losses and other UAFG are covered in Appendix A3.

Maximum demand forecasts provide an annual projection of maximum daily demand for each region. The
maximum demand methodology uses an integrated modelling approach that forecasts the component models
jointly to produce a forecast of maximum coincident daily demand (see Chapter 6).

Accounting for uncertainty in input drivers

The GSOO uses scenarios to explore the impact of different drivers of consumption and maximum daily demand,
from economic growth to energy efficiency investments and other economic and technological developments.
Specific detail on scenarios used in the 2023 GSOO is available in the GSOO report, available on AEMO’s
website?.

Probabilistic modelling is used in the maximum daily demand forecast to reflect outcomes based on weather. This
results in distribution of forecast outcomes. Two values of this distribution are presented for use in the GSOO:

e The 50% probability of exceedance (POE) forecast (the forecast value that on average will be exceeded 1-in-2
years), and

e The 5% POE forecast, which one average will be exceeded only 1-in-20 years.

! This document describes the methodologies deployed for forecasting the expected gas consumption within the Australian states and
territories other than Western Australia. This is the first time Northern Territory has been included in this assessment and its forecast does
not this year have the same level of detail as the other regions. AEMO deploys broadly similar methodologies to forecast gas consumption
for the Western Australian Gas Statement of Opportunities, though these may differ slightly from the methodologies described herein.

2 AEMO, 2023 GSOO, March 2023, at https://www.aemo.com.au/Gas/National-planning-and-forecasting/Gas-Statement-of-Opportunities.
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LNG consumption

2 lLiquefied Natural Gas (LNG)
consumption

There are three LNG projects located on Curtis Island in Queensland — APLNG, GLNG and QCLNG. The annual
consumption forecasts for this demand sector includes all gas that the three LNG projects plan to export from
Curtis Island to meet international LNG demand, plus all the gas consumed in producing, transporting and
compressing these export quantities. Pipeline transportation losses directly related to transporting gas from
production centres to Curtis Island are also included in these forecasts.

LNG consumption forecasts are developed using a combination of LNG consortia survey responses and
stakeholder feedback.

In preparing the 2023 GSOO, AEMO engaged directly with the east coast LNG consortia to obtain their best
estimates of their forecast gas consumption to produce LNG for export. The forecasts were provided covering a
high outlook, an expected outlook and a minimum contract level, projected ahead to 2035%. AEMO then
developed forecasts to the end of the GSOO forecasting horizon, consistent with the scenario narratives and
aligned to corresponding International Energy Agency (IEA) forecasts, as reported in the 2022 World Energy
Outlook?.

Prior to finalising AEMO’s LNG consumption forecasts, AEMO engaged with stakeholders including AEMQO’s
Forecasting Reference Group® in November 2022 to provide feedback on these forecasts.

3 For previous GSOOs, LNG consortia only provided forecast consumption for up to five years.
4 See https://www.iea.org/reports/world-energy-outlook-2022.

5 See https://aemo.com.au/en/consultations/industry-forums-and-working-groups/list-of-industry-forums-and-working-groups/forecasting-
reference-group-frg.
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Gas consumption for electricity generation

3 Gas consumption for electricity
generation

This chapter describes the methodology and key assumptions AEMO used to forecast annual gas consumption
as the fuel required for gas generation (in previous reports referred to as gas-powered generation, or GPG) to
supply electricity to the National Electricity Market (NEM)®.

To forecast the gas generation consumption, AEMO performed electricity market modelling of the NEM for future
scenarios consistent with those defined for the GSOO, applying the market modelling methodologies consistent
with the 2022 ISP”.

The gas generation consumption projections for the 2023 GSOO applied the electricity transmission
developments, generation capacity outlook, demand forecasts and consistent with the 2022 ISP8 (see Phase 1
below). Information from participants on committed generation projects was updated based on the November
2022 Generation Information update® and updated gas price forecasts were utilised for these gas generation
consumption projections, consistent with the gas prices used in forecasting the other demand sectors in the 2023
GSOO0!9, In forecasting the level of gas generation dispatch, the methodology applies updated bidding behaviours
to increase the accuracy of the gas consumption forecast.

AEMO has applied affine linear heat rate curves rather than constant average heat rates to better reflect the
overall consumption of natural gas in producing the dispatched electrical energy from gas generation. The use of
affine heat rates improves the accuracy of both the forecast as well as estimates of historical gas generation
consumption by power station.

To forecast gas generation AEMO conducted market modelling in two stages.

Phase 1 — capacity outlook modelling

The first long-term (LT) phase determines the optimised generation expansion plan for the NEM using AEMO'’s
Capacity Outlook model. The modelling incorporates various policy, technical, financial and commercial drivers to
develop the least cost NEM development path. This includes state and national renewable energy targets,
technology cost reductions, and electricity demand and consumption forecasts over the forecast period. The
approach considers the variability of renewable energy resources and the transmission developments required to
access potential renewable energy zones (REZs). It also considers the need to replace ageing thermal
generation, and the role that energy storage technologies and flexible thermal generation technologies may have,

5 This includes the vast majority of gas generation in the eastern and south-eastern gas markets. Any gas generation outside this, such as in
Mount Isa, is captured as Industrial (Tariff D) demand.

" Further detail on market modelling methodology, and the ISP Methodology in particular, is available at https://aemo.com.au/-/media/files/
major-publications/isp/2021/2021-isp-methodology.pdf.

8 AEMO, 2022 ISP, at https://aemo.com.au/energy-systems/major-publications/integrated-system-plan-isp/2022-integrated-system-plan-isp.
Also see 2022 Input and Assumptions Workbook, at https://aemo.com.au/-/media/files/major-publications/isp/2022/2022-documents/inputs-
assumptions-and-scenarios-workbook.xIsx?la=en.

9 At https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/generation_information/2022/nem-generation-information-
november-2022.xIsx?la=en.

10 At https://aemo.com.au/-/media/files/stakeholder _consultation/consultations/nem-consultations/2022/2023-inputs-assumptions-and-
scenarios-consultation/supporting-materials-for-2023/lewis-grey-advisory-2023-gas-price-projections-for-eastern-australia.pdf?la=en.
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Gas consumption for electricity generation

such as gas generation, given increased penetration of variable renewable energy sources at utility scale and
from distributed energy resources (DER).

For each scenario, the Capacity Outlook model adopts the actionable ISP projects and future ISP projects timed
with the optimal development path for the scenario that is matched with each GSOO scenario. Further details on
the specific matchings are provided in the GSOO report.

Phase 2 — time-sequential modelling

The second phase models the NEM with increased granularity using half-hourly, time sequential modelling
incorporating the generation and transmission mix determined by the LT phase. This short-term (ST) phase is
essential to validate generation and transmission plans from the LT phase and assess detailed dispatch of
electricity generators across the horizon.

This short-term time-sequential modelling phase was performed using a bidding model.

The bidding model forecasts the gas required for gas generation by developing NEM spot market bids for each
individual generator unit, based on historical analysis of actual bidding data and benchmarked to historical
generation levels. Depending on observed behaviour, the modelled bids might change on a 30 minute or monthly
level, or due to certain conditions (for example, a generator outage may be balanced within a portfolio by
increasing their generation output across other generating units within the portfolio at a lower price).

This bidding behaviour captures current market dynamics such as contract and retail positions of portfolios which
are generally not captured using other market behaviour modelling methods.

The bidding model assumes that these dynamics remain unchanged over time and across scenarios. As such the
bidding model reflects a single set of bidding strategies, common across all scenarios. While the strategies are
the same as the generation mix changes over time, they will produce different outcomes depending on the
available generation and their variable costs in each simulated half-hour.

The bidding model methodology involves:

e Prior to optimising dispatch in any given year, the model schedules planned maintenance and randomly
assigns unplanned generator outages to be simulated using a Monte Carlo simulation engine. Dispatch is then
optimised on a 30-minute basis for each forced outage sequence, given the load characteristics, plant
capacities and availabilities, fuel restrictions and take-or-pay contracts, variable operating costs including fuel
costs, interconnector constraints, and any other operating restrictions that were specified.

o Expected 30-minute electricity prices for each NEM region, and 30-minute dispatch for all NEM power stations,
are calculated.

e The amount of gas used in each 30-minute period to generate power is calculated using the affine linear heat
rate methodology on a generating unit-by-unit basis, which AEMO then aggregates into daily traces by power
station to be fed into the GSOO gas model.

For some scenarios, the gas generation consumption forecasts include the impact of unexpected events that can
impact the NEM generation mix. In practice, these events can include power station failures, coal supply-chain
disruptions or even major environmental interruptions such as bushfires and flooding. Rather than try to predict
these specific events, AEMO has approximated these events by assuming a reduction in the availability of coal-
fired generators.

Further details on which scenarios use this methodology is covered within the GSOO report.
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4 Industrial (Tariff D) consumption

This chapter outlines the methodology used to develop annual gas consumption forecasts for industrial
customers. Industrial consumption, also known as Tariff D consumption, is defined as consumption by network
customers who are billed on a demand basis!!. These consumers typically consume more than 10 terajoules (TJ)
per year.

AEMO defined two categories of industrial customer for analysis purposes:

e Large Industrial Loads (LIL): consume more than 500 TJ annually at an individual site. Typically, this includes
aluminium and steel producers, glass plants, paper and chemical producers, oil refineries and gas generation
that are not included in gas generation forecasts??.

e Small to Medium Industrial Loads (SMIL): consume more than 10 TJ but less than 500 TJ annually at an
individual site. These sites include food manufacturing, casinos, shopping centres, hospitals, sporting arenas,
and universities.

AEMO’s industrial sector modelling uses an integrated, bottom-up sector modelling approach to industrial
forecasts to capture the structural change effect in the Australian economy, which was first introduced in the 2015
National Gas Forecasting Report (NGFR).

4.1 Data sources

The industrial sector modelling relies on a combination of sources for input data, shown in Table 1. For more
details and source references please see Appendix A4.

Table 1 Historical and forecast input data sources for industrial modelling

Data series Source 1 ‘ Source 2 Source 3 Source 4
Historical consumption | AEMO databases CGl Logica Distribution and Gas Bulletin Board
by region industrial surveys (GBB)
Historical consumption | Dept of Climate Change,
by sector Energy, the Environment
and Water
Weather Bureau of Meteorology
(BoM)
Climate change CSIRO
Economic data Australian Bureau of Economic consultancy
Statistics (ABS)
Wholesale gas prices Lewis Grey Advisory
Retail gas prices AEMO-calculated
Energy Efficiency Energy efficiency Various government
consultancy agencies

Multi sector modelling CSIRO and
ClimateWorks

11 Customers are charged based on their Maximum Hourly Quantity (MHQ), measured in gigajoules (GJ) per hour.
12 This includes gas generation, which is not connected to the NEM, and large co-generation.
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Industrial (Tariff D) consumption

4.2 Forecast Tariff D annual consumption methodology

The energy-intensive industrial sector is split between LILs and SMILs, because the underlying drivers for their
energy consumption are quite different.

This uses a combination of survey and econometric modelling approaches to forecasting:
e SMIL uses econometric modelling.
e LIL uses survey and interview-based forecasts.

Figure 1 highlights the modelling process, from disaggregating the industrial consumption for each region,
modelling the two components separately before combining again to produce the total forecast for each region.
For the 2022 GSOO, AEMO applied the outcomes of multi sector modelling related to electrification and hydrogen
adoption, as detailed in Section 4.2.3.

Figure 1  Tariff D consumption forecasting method

Split industrial sector consumption into SMIL and LIL

Develop economic model at the Develop survey and interview-based
regional level for SMIL forecasts for LIL

Validation and integration of short-
term trends in each sub-regional zone
with the regional forecast

Combine forecasts, producing zonal industrial forecasts, aggregated to each region

4.2.1 Develop econometric model and forecast for SMIL

While the largest industrial consumers are forecast using a survey-based approach, AEMO adopts an
econometric modelling approach to forecast the SMIL sector in aggregate. The percentage of the total industrial
consumption in each region that is modelled in aggregate is presented in Table 2 (with the remainder captured
within the survey-based LIL forecast). Overall, this represents approximately 30% of industrial consumption (by
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Industrial (Tariff D) consumption

energy consumed). The economic indicator correlated with historical consumption is also presented, reflecting the
different dynamics in each region. The economic indicator was selected from a combination of analysing its
relationship with historical consumption data and of its relevance to each region’s economy and gas industry
composition.

Table 2 Percentage split (based on 2022 consumption) of the industrial load modelled with economic indicators

Region Economic Indicator Proportion of industrial sector modelled using an econometric model
Victoria GVA Manufacturing 50%
New South Wales GVA Manufacturing 45%
Queensland GSP 10%
South Australia GSP 25%
Tasmania State Final Demand 30%

AEMO engages a suitably qualified external consultant to forecasts key economic parameters for each scenario.
With these economic parameters a Tariff D consumption forecast is developed at the regional level using the co-
efficient from the linear regression model for each macro-economic indicator.

Adjustments are made to the consumption forecast to capture:

e The impact of expected price changes via modelling the response of consumers to both price increases and
reductions. The following price elasticities'® are applied:

— -0.05 in the Green Energy Exports (1.5°C) scenario,
— -0.10 in the Diverse Step Change (1.8°C) and Orchestrated Step Change (1.8°C) scenarios and,
— -0.15in the Progressive Change (2.6°C) scenario.

e Possible improvements in energy efficiency from state or federal schemes or programs targeting the industrial
sector.

e Energy intensity improvements over time!4.

To forecast gas consumption and apply to AEMO’s gas adequacy models for the GSOO, AEMO disaggregates
regional forecasting to a sub-regional level, at the GSOO zone granularity defined in 0. A separate analysis was
performed of the annual time-series data to examine the sub-regional trends at each GSOO zone, producing a
short-term trend model. These sub-regional trends may not always align with the regional trend as the number,
types and size of industry within each GSOO zone is not homogenous across a region. Statistical features such
as the standard deviation and averages are then examined and included in a sub-regional trend-based model that
captures the expected bandwidth in the 1-3 year period, assuming the values are normally distributed.

The advantages of using time-series methods are that it captures intra-year volatility, short-term relationships,
closer alignment with the latest year of consumption and an ability to model dispersion around the Progressive
Change scenario.

13 Note that negative price elasticity coefficients reflect a pricing model that predicts increased consumption when prices fall and conversely
reduced consumption when prices increase.

14 Energy intensity refers to the amount of energy required per $M of economic output.
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Table 3 GSOO zone breakdown used for sub-regional analysis

Region ‘ GSO0O zone ‘ Description*

NSW ACT Nodal point for the Australian Capital Territory

NSW EGP Nodal point on the Eastern Gas pipeline

NSW MSP Nodal point on the Moomba to Sydney pipeline
NSW SYD Nodal point for the Sydney region

QLD QGP Nodal point on the Queensland Gas pipeline

QLD RBP Nodal point on the Roma to Brisbane pipeline

SA ADL Nodal point for Adelaide

SA MAP Nodal point on the Moomba to Adelaide pipeline

SA SEA Nodal point on the South East Australia gas pipeline
TAS TGP Nodal point on the Tasmanian Gas Pipeline (all of Tasmania)
VIC BROOKLYN Nodal point for Brooklyn

VIC MELBOURNE Nodal point for Melbourne

VIC PAKENHAM Nodal point for Pakenham

VIC PORT CAMPBELL Nodal point for Port Campbell

VIC WOLLERT Nodal point for Wollert

* Nodal points from where gas leaves the transmission network. Refer to Figure 3 in the Gas Supply Adequacy Methodology for the nodal network
topology, located at https://aemo.com.au/energy-systems/gas/gas-forecasting-and-planning/gas-statement-of-opportunities-gsoo.

Conceptually the SMIL modelling process can be described by the following equation:

Forecast = f(seasonality, trend, cyclical, causal factor(s), unexplained variance)

Applying broad forecasting principles?®, this equation captures the key elements in the forecasting method. The
short-term time-series analysis explores and examines through a linear regression model as to what trends,
seasonality and other cyclical aspects of the historical time-series data along with testing causal factors such as
historical weather and possible structural break variables, with the model determining the appropriate weighting?®.
The unexplained variance provides a bandwidth for uncertainty, which is then applied to the forecast across the
scenarios. The long-term economic (causal) model captures features that are determined by the particular
scenario definition. The short- and the long-term model are then combined to produce a regional consumption
forecast. The process for combining the two methods is a weighted average. The first year of the forecast applies
a weighting of 100% to the trend-based forecast, dropping to 80% in year two, 60% in year three through to 0% by
year six, shown in Figure 2.

5 AEMO adapts principles from two sources - Demand Driven Forecasting: A Structured Approach to Forecasting, 2nd Ed. Chase, C.W.
Wiley Publishing (2019), and Forecasting Principles and Practice, Hyndman RJ & Athanasopoulos G. Monash University (2020)
https://otexts.com/fpp2/.

16 An example is a categorical variable used to capture the industry downturn during the COVID-19 pandemic.
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Figure 2 The SMIL econometric model for Victoria contrasted with the frend model, demonsirating the resulting
blended ensemble model forecast
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4.2.2 Develop survey-based forecast

AEMO conducted a survey and interview process with medium to large industrial users?’ to derive the LIL regional
forecasts. The survey process followed five key steps as shown:

Collect and
Identify large analyse recent

Request
survey
responses

Conduct Finalise
industrial users actual interviews Forecasts

consumption data

Identify Large Industrial users
LILs are identified through several means:

1. Distribution Surveys: request information on loads consuming more than 10 TJ annually; request information
on new large loads.

2. AEMO database: in Victoria and Queensland markets AEMO has all the registered distribution network
connected industrials. In Victoria AEMO also has all the transmission connected industrials.

3. Participant information on the Gas Bulletin Board (GBB).

4. Media research.

Collect recent actual consumption data and analyse
Recent actual consumption data is analysed for each LIL site for two key reasons:
1. To understand latest trends at the site level.

2. To prioritise the large industrial loads for interviews (detailed in the next section).

17 Generally defined as industrial facilities that consumed more than 500 TJ per annum at least once over the previous four years, however in
some cases facilities with lower consumption were also surveyed, such as where one organisation owned several facilities in the same state
that in aggregate consumed more than 500 TJ per annum.
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Request survey responses and conduct interviews

Step 1: Initial survey

AEMO sends out surveys to all identified LILs requesting historical and forecast gas consumption information by
site. The surveys request annual gas consumption and maximum demand forecasts for three scenarios. The core
economic drivers for each of the three scenarios are provided to survey recipients to ensure forecasts are
internally consistent with other components. For a more detailed overview of the components behind AEMO’s
planning and forecasting scenarios, see AEMQO’s website!8.

Step 2: Detailed interviews

Following the survey, AEMO interviews large industrial loads to discuss their responses. This typically includes
discussions about:

o Key gas consumption drivers, such as exchange rates, commodity pricing, availability of feedstock, current and
potential plant capacity, mine life, maintenance shutdowns, and cogeneration.

e Currently contracted gas prices and contract expiry dates.
e Impact of decarbonisation policies (for example, renewable energy, electrification) on future gas demand.

e Gas prices, the LILs forecast of their gas consumption over the medium and long term (per scenario), and
possible impacts on profitability and operations.

e Potential drivers of major change in gas consumption (for example, expansion, closure, cogeneration, fuel
substitution) including “break-even” gas pricing'® and timing.

o Different assumptions between the scenarios.
Interviews of LILs are prioritised based on the following criteria and analysis of actual consumption:

e Volume of load (highest to lowest): movement in the largest volume consumers can have bigger market
ramifications (for example, impact market price).

e Year on year percentage variation: assesses volatility in load, those with highest volatility are harder to
forecast.

e Year on year absolute variation (PJ): even if loads are volatile, if they are relatively small, it might be captured
in the uncertainty around our forecasts and not impact overall trend whereas the largest loads will have a more
material impact.

e Forecast vs actuals for historical survey responses (where available): this measure is used to assess accuracy
of forecasts. For instance, if there was high volatility in actual consumption, was it anticipated it in last year’s
survey forecasts? If not, then it requires further investigation.

This process is also used as a benchmark for validating the survey responses.

18 AEMO, Planning and Forecasting inputs, assumptions and methodologies, at http://aemo.com.au/Electricity/National-Electricity-Market-
NEM/Planning-and-forecasting/Inputs-Assumptions-and-Methodologies.

19 This is the point of balance between profit and loss.
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Finalise forecasts

The site-based survey forecasts for each scenario are finalised based on interview discussion?°. All the survey
forecasts are aggregated to regional level for each region.

4.2.3 Apply adjustments for electrification and hydrogen adoption

AEMO applied outcomes from the multi sector modelling to the Tariff D forecasts, related to electrification,
hydrogen adoption, and hydrogen production.

Electrification

The multi sector modelling projected increases in electricity demand from electrification, and forecasts of
consumption for other fuel types, including gas. AEMO used both to estimate the reduction in gas consumption as
customers fuel switch to electricity, and applied this adjustment to the Tariff D forecasts using the following steps:

e Review LIL gas usage and advice from CSIRO/ClimateWorks to identify industries with the potential to
electrify.

e Split the electrification adjustment between the remaining LILs and SMILs based on the ratio of actual
consumption in 2021-22.

e Calculate the SMIL share for each GSOO zone based on the ratio of forecast consumption, and reduce the
SMIL consumption forecast for each GSOO zone by this share.

e Calculate the LIL share across GSOO zones based on the location of the LILs and the ratio of actual
consumption in 2021-22, and reduce the LIL consumption forecast for each GSOO zone by this share.

Hydrogen adoption

Hydrogen adoption refers to gas blending in distribution networks and direct fuel-switching. The multi sector
modelling projected increases in hydrogen consumption in the Industrial sector, which would reduce gas
consumption. AEMO applied this adjustment, excluding hydrogen adoption in the mining sector, to the Tariff D
forecasts using the following steps:

e Review LIL gas usage to identify industries with the potential to directly fuel switch to hydrogen. Based on the
review, AEMO has included industries not considered for electrification as identified above, as well as oll
refineries, construction industries, and glass and paper manufacturing.

e Apportion the direct fuel switching hydrogen adjustment between transmission-connected LILs based on the
ratio of actual gas consumption in 2021-22.

e Calculate the direct fuel switching share for each GSOO zone, based on the location of the LILs and the ratio
of actual consumption in 2021-22, and reduce the LIL consumption forecast for each GSOO zone by this
share.

e Calculate the hydrogen blending share for each GSOO zone, based on the location of distribution-connected
LILs, and the ratio of actual consumption in 2020 of these LILs and SMILs. Reduce the Tariff D distribution
consumption forecast for each GSOO zone by this share.

20 This may include override of initial survey results on the basis of AEMO's discussion with the industrial user.
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Industrial (Tariff D) consumption

Hydrogen production

The multi sector modelling makes assumptions on the type and timing of technologies for hydrogen production by
scenario. It considers hydrogen production from steam methane reforming (SMR) including carbon capture and
storage (CCS) and electrolysers. SMR converts natural gas to hydrogen and represents a new load that increases
the gas consumption forecasts. AEMO applied this new SMR load to the LIL forecasts for the 2023 GSOO. The
distribution of this new load across GSOO zones was informed by spatial outcomes from the multi sector
modelling, adjusted for the proximity of GSOO zones to demand centres, the location of existing LILs and the
potential for LILs to fuel switch from natural gas to hydrogen.

The operation of electrolysers will have a large impact on the electricity consumption within the NEM. This
additional electricity consumption will require additional generation developments in the electricity market,
impacting the gas generation forecast. This electricity generation development response to the additional
electrical load is considered in Phase 1 of the gas generation forecasting approach, which identifies the electricity
generation developments required (including gas generators) for each scenario. See Section 1 for more details
regarding the Phase 1 — Capacity Outlook Modelling approach.

4.2.4 Aggregate all sector forecasts to get total industrial (Tariff D) forecasts

The resultant industrial forecast combines the separately derived SMIL and LIL forecasts, as the following
infographic details:

Small to medium industrial

Large industrial loads Total industrial forecast
loads

Climate change adjustment factors with temperature changes in consumption are not included in the Tariff D
forecast due to the low weather sensitivity of industrial usage of gas when examined in regression analysis.
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5 Residential and commercial (Tariff V)
consumption

This chapter outlines the methodology used to prepare residential and small commercial consumption. Also
known as Tariff V consumption, it is defined as consumption by network customers who are billed on a volume
basis. These consumers typically use less than 10 TJ/year.

AEMO’s Tariff V consumption modelling uses econometric models to develop forecasts for the networks of
Victoria, South Australia, New South Wales (including Australian Capital Territory), Queensland and Tasmania.
AEMO’s methodology now disaggregates the Australian Capital Territory region from the New South Wales region
as a separate model. This allows AEMO to develop insights into the key trend drivers for each region and identify
structural and behavioural changes. For the 2022 GSOO, AEMO also applied outcomes from multi sector
modelling related to electrification and hydrogen adoption.

5.1 Definitions

Tariff V customers are gas consumers of relatively small gas volumes, using less than 10 TJ of gas per annum, or
customers with a basic meter.

Victoria has the highest consumption and greatest number of gas customers of all the eastern and south-eastern
states. Approximately 97% of Victorian Tariff V customers are residential.

Changes in consumption in both Tariff V residential and Tariff V commercial consumption can be attributed to
similar key drivers including electrification, hydrogen adoption, weather, gas price, energy efficiency, and growth
in gas connections.

5.2 Forecast number of connections

Tariff V gas connection forecasts are made up of two components, residential and non-residential gas connection
forecasts.

The connections are determined by:
e Forecasting the total number of households for each state.

— To forecast the number of households for each state, AEMO used the historical trend of electricity
connections (National Metring Identifiers [NMIs]) and the Australian Bureau of Statistics (ABS) housing
census data and forecasts. The methodology for forecasting the number of NMls is available in the AEMO
Electricity Demand 