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Executive summary

The 2018Western Australian (WA) Gas Statement of Opportunities (GSOO)gsentsA E M Oiddependent
assessment of the WA domestic gas m&et for the outlook period 2019 to 2@®8. The WA GSOO presents
forecasts of WA domestic gas demand and potential supply, including anverview of gas infrastructure and
emerging issuesaffecting the WA gas industry to Gas Market Participant€&MPs)and stakeholders.

Key findings

1 Potential gassupply! exceeds forecast domestic gas demand over th&0year outlook period (201928),
however prospective gas supply sourceésare needed in all scenarios as early as 2022 to ensure there is
sufficient supply to serve the WA domestic gas market.

0 Gassupply declinesin all scenarios through 2021, in line witleservedepletion at existing production
facilities.

0 As early as 2022, potential gas supply from existing and under construction supply sources is
expected to be insufficient to meet low, base, ohigh forecast gas demand. Prospective supply
sources are expected to fill this gap. Market tightness at this time may be alleviated by acceleration o
production from existing processing facilities or withdrawals from gas storage facilities.

1 Committed® and prospective supply sources have grown since 2017 and will be important to
maintaining the gas demandsupply balance over the outlook period.

o In 2019, facilities under construction will commence, adding 24@rajoules (TJ) a day in capacity.

o Four prospective supply projects are in the planning phase, including Waitsia Stage Two,
Scarborough, Equus, and Browse. The first of these is planned to commence in 2021. The maximum
supply volume from these supply sources is estimated to be 483 J/day, f they commence by 2028.

0 To meet the base gas demand forecast in 2028, around 276J/day from new gas supply sources will
be required.

1 A positive outlook for commaodities over the 201928 period is expected to lift gas demand, as new gas
consuming mining and minerals processing projects commence.

o Committed projects are estimated toadd 50 TJ/dayto forecast gas demand in the low, base, and
high scenarios.

o The 10yearforecasts for commodities production and prices have strengthened fronthe forecasts
used inthe 2017WA GSOQ patrticularly for nickel, zinc, copperand lithium. Due to the continued

1 AEMO estimates the potentialvailability of gas supply to the WA domestic markebr ¢pot e nt i al . ghissssugply that toyldbe economically
offered to the domestic market, if forecast pricesare greater thanproduction costs, subject toprocessingcapacity and gas reservedeing available The
resulting forecasts are not projections of how much gasvill be produced, but the volume of gas thatcould be produced if there was market demand for it
at the forecastprice. The potential gas supply forecasting model takes account afxisting, under construction and prospective supply sources (as
identified by AEMO).

2 Prospective supply sources include all gas field developments which have been publicly announced that would make supply aé to the WA domestic

market, includingl quefi ed natur al gas (LNG) projects. I'n accordance withtl®hds domest.i
gas reserves for the domestic market. AEMO assessed 18 prospective supply sources on 10 physical and qualitative criaedafour of these sources were
included in the potenti al gas supply model. AEMOG6s model tofrtheigopstsros c o mme nc e me

production with potential revenue in the form of forecast WA domestic gas price or forecast Asian LNG prices, depending on their development driver.

¥ Committed supply or demand projects are existing, under constructionor have taken a positive final investment decision (FID).
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expected growth in the WA resources sectoand secondary processinga further 57 TJ/day from B
prospective gasdemand projects* has been added to the high demandscenario.

1 Renewable energy generation entering the electricity market is expected tochange the WA generation

mix and influence gasdemand for gas-powered generation of electricity (GPG)

0 As a result ofthe changing mix, some generation capacity may no longer be economic to be
dispatched, under all scenarios. In the base scenario, gas demand from GPG is forecast to be higher
(~17TJ/day) in 2028 than if the existing generation mix was unchanged.

0 AEMO mockelled an additional scenario for WA seeking to achieve a 26% emissions reduction (on
2005 levels) before 2030 in theSouth West interconnected system$WIS). In this scenario, gas
consumed by GPG in the SWIS is forecast to grow between 2021 and 2023, aeme coalfired
generation is no longer dispatched from late 2021. Thiprojected growth is then dampened between
2023 and 2025 as further renewable generation comes online. GPG gas use is forecast to return to
growth from 2026, when additional coatfired generation ceases to be dispatchedinder the scenario
assumptions

Potential gas supply exceeds forecast demand over the outlook period, but prospective supply is
needed as early as 2022

In the base scenario forecasts, @ential gas supplyexceeds gasdemand by at least 16 TJ/day until theend
of 2020, as shown in Figure Jand Table 1

Figure 1 WA gas market balance (TJ/day), 2019  -28
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2 Increasing the production rate from existing reserves, given the general underutilisation of existing processing capacitereby

depleting these reserves at a faster rate than at present.
Source: AEMO and Marsden Jacob AssociategJA).

4 Prospective gas demand projects may be developed ovehe outlook period, or may switch from diesel to gas. To be included in the high gas demand
scenario, they must meet set criteria.
5 On an accelerated trajectory, where the least economic generation is no longer dispatched earlier than in the base gaswhand scenario.
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Despite new supply commencing potential gas supplyis forecast todecline from 2019 to 2021, in line with
reservedepletion at existing production facilities.There is a tightening in the market projected in 2021, when
potential gas supply exceeds forecast gas demand by Tiid/day, before new supply sources are available and
economically viable to enter the market in 2022There are four prospective supply projectscurrently in the
planning phase which could provide as much as 485 J/day in incremental supply if they commence during

the outlook period®.

Table 1l WA forecasts, base scenario potential supply and demand (TJ/day), 2019 -28
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year

average average
growth growth
pa (%) pa (%)

Potential 1,345 1,241 1,101 1,42 1,170 1,257 1,223 1,192 1,165 1,140 -3.4 -1.8

supply

Demand 1,069 1,077 1,084 1,088 1,091 1,104 1,118 1,121 1,127 1,131 0.5 0.6

Source: AEMO and MJA.

Potential gas supply from committed projects is likely to be insufficient to meet the low, base, and high
forecast gas demand scenarios without the development of prospective supply sources, as shown in Figre
If no prospective supply sources are developed, a supply shortfalinay emerge in 2021 for the high demand
scenario or 2022 in the low and base scenarios. In this scenario, a supply deficit compared to the base
demand scenario would worsen each year as deand grows, reaching around 276TJ/day by 2028.

If all the prospective sourcedncluded in the potential gas supply model(Browse, Equus, Scarborough, and
WaitsiaStage Twqg are developedi n | i ne wi th pr opone gassupplyevaulthbei ssi oni ng
sufficient to meet forecastgas demandover the entire outlook period.

Figure 2 Prospective supply compared to gas demand scenarios, 2019 -28
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5l n AEMO®s model ,-onyenjects commendteiif the fgrecast WA domest gas prices exceed their longrun cost (LFC) of production. New
LNG linked projects are triggered to commence when forecast Asian LN@rices are higher than their LRC of production. Where appropriate, these are
assumed to be backfill for existing domestic gas production facilities.

7 Assuming that existing facilities do not increase production by accelerating reserve depletion rates or gas consumers do mwke withdrawals from gas
storage facilities.
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Committed and prospective supply sources have grown and are important to the
supply -demand balance

Between 2019 and 2022, th production costs of all available supply sources are lower than the domestic gas
price forecast in the low, base, and high potential gasupply scenarios, resulting in identical potential gas
supply forecasts, as shown iffable 2

Table 2  Potential gas supply forecasts (TJ/day), 2019 -28

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year
average average
growth growth
pa (%) pa (%)

Low 1,345 1,241 1101 1,12 1,170 1,132 1,098 1,067 1,040 1,015 -3.4 -3.1
scenario
Base 1,345 1,241 1,101 1,42 1,170 1,257 1,223 1,192 1,165 1,140 -3.4 -18
scenario
High 1,345 1,241 1,101 1,142 1,209 1,296 1,262 1,462 1,434 1,410 -2.6 0.5
scenario

The potential gas supplyforecasts are underpinned by prospective supply projects, in addition to committed
projects.

Two new gas supply sources will commence operation in 2019:
1 Wheatstone production facility (200 TJ/day).

1 Pluto liquefied natural gas (NG) project, directly injeding pipeline quality gas(up to 25 TJ/day) and
providing LNG for domestic consumers from a new LNG truckoading facility (15TJ/day)

From 2022, gas supphavailability is expected to increase further if several prospective supply projects
commence, including:

1 Scarborough (domestic market obligation (DMOJ of ~120 TJ/day) and Browse (DMQf ~270 TJ/day),
which are expected to use existing processing infrastructure.

1 Waitsa Stage 2 field and production plant 6 Mitsui & Co (Australia) Ltd (Mitsuy s acqui si ti on of
may give greater momentum to this proposed 100TJ/day onshorefacility, wherefield reserves were
recently upgraded.

9 Equusd a new owner and developrent concept for these fields is currently proposed that is,a stand-alone
LNG project, although there are options to use emerging spare capacity at existing facilities. The expected
DMO volume is 40TJ/day.

Development plans forthese prospective domesticgas supply sources have solidified compared to 2017
although they are yet to reach the Final Investment Decision (FID) stage

Despite this new prospective supply being expected to commence in 2022, gas supply is projected to decline
relative to the 2019level over the outlook period in both the base and low scenarios, due to reserve depletion

at existing production facilities.In addition, in the base and low scenarios, the forecast LNG price is insufficient
for some LNGlinked projects to be developed during the outlook period.

Demand lifted by new projects commencing and a p ositive outlook for resources sector

The domestic gas demand forecasts are underpinned by committed and prospective gasonsuming projects
and non-project specific growth correlatedwith WA commodities production forecast over the outlook
period (see Table 3):

8 All expected DMO volumes calculated by AEMO as 15% of current proposed LNG production, in line with the WA Domestic Gas Rolibese volumes may
change depending on the development path for each project prio to commencement.
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1 Since late 2017, expansions and new resource projedtave beenannouncedin WA. AEMO identified nine
committed demand projects thatare estimated toadd 50 TJ/dayto demand forecasts in the low, base, and
high scenarios.

1 The 1Gyear forecasts for commodities production and prices have strengthened from 2017, particularly for
nickel, zinc, copperand lithium. This non-project-specific growth has further boosted the gas demand
forecasts by different levels across the low, base, and high scenarios.

1 Due to the continued expected strength in the WA resources sectoand secondary processinga further
57 TJ/day from B prospective gasdemand projectswas added to the high demand senario.

In the low, base, and high demand scenario forecasts, new mining and minerals processing projects are
forecast to increase gas demand between 202&nd 2022 However, this is projected to be partly offset by
new renewable capacity entering the maket, causing a slight forecast decrease in demand from GPG in the
SWIS.

Beyond 2022, in the base scenario, demand is driven by an expected return to growth in the SWIS GPG sector
and continued forecast growth in mining. In addition to lower population andeconomic growth and

domestic gas price forecasts, the low scenario forecasts are further decreased by assuming R8WIS mining,
minerals processing, and industrial facilities install solar photovoltaics (PV) to supplement their electricity
requirements.

Table 3  Domestic gas demand forecasts (TJ/day), 2019  -28
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year

average  average
growth growth
pa (%) pa (%)

Low 1,060 1,062 1,066 1,069 1,069 1,077 1,087 1,086 1,084 1,083 0.2 0.2

scenario

Base 1,069 1,077 1,084 1,088 1,091 1,104 1,118 1,121 1,127 1,131 0.5 0.6

scenario

High 1,099 1,121 1,126 1,134 1,145 1,166 1,190 1,202 1,212 1,218 1.0 11

scenario

Source: AEMCand MJA

Gas demand in the norSWIS areas of the statés projected to grow faster (1.2%average annual growth) than
demand in the SWIS (2% average annual growth) over the 20128 period.

For the first time in the WA GSOO, AEMO has further disaggregated the gas demand foreca&tfor the base
scenario by smaller geographic area and usage cagjory. In summary, over the 20128 period:

1 The Metropolitan/South West area maintains the largest share of gas use, growing by I3/dayover the
outlook period. Due to strong growth in other regions, this results in a decrease of regional share 3096 to
60% of the total in 2028. The North area of the state is expected to show the most growth in volume
(adding 28 TJ/day), followed by the East area (20J/day), both driven by new projects commencing
between 2019 and 2022 and strong commodities production otlooks for iron ore, gold, and nickel in the
second half of the 10year outlook!!

9 As 2018 is not yet complete, this year is an estimate. Growth from new projects commencing in late 2018 is included in thended forecasts.

2 Disaggregation of the gas demand forecasts was a key action item of the fivgearly review d the WA GSOO. See AEMO. Fivéearly Reviews Western
Australian Gas Statement of Opportunities, August 2018. Available fttps://www.aemo.com.au/
/media/Files/Gas/National_Planning_and_Forecasting/WA_GSO0/2018/Fiearly Review of-the-WA-GSOO.pdf

"The North areaincludes the Gas Bulletin BoardGBB WA zones Dampier, Karratha, Pilbarand Telfer. The Eastareaincludes the GBB WA zones Goldfields
and Kalgoorlie plus Esperance (non GBBJhe Metro/South West areaincludesthe GBB WA zones Parmelia, Mid West, South Wesnd Metro.
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1 The mining sector is expected to show the most growth, increasing.®6 annually on average to reach a
forecast29% share of total gas consumption in 2028. The GPG sectorfiarecast to grow second fastest at
0.7 each year on average, although its projected share remains unchanged at 19%.

Renewable projects change electricity generation mix and influence gas demand for GPG

An increase in prospective largescalerenewable enegy generation'? projects and those under construction
(totalling 762 megawatts [MW] nameplate capacity)in the SWISbetween 2019 and 2024will continue to
affect WA gas consumption.Theseincreasesin renewablke energy generation suggest GPGnay operate for
fewer hoursand consume lower volumes of gas in the future compared tqrevious years unlessother types
of existing generation capacitycan no longer be economically dispatchedThe low, base, and high scenarios
assume some generation, notably older coafired generation, is no longer dispatched in the SWIS from late
2023.

An additional scenario was modelled, assuming noetirement of existing generationin the SWIS (that is, the
coal- and gasfired generators currently participating in the Wholesale Electricity Market (WEM) continue to
participate over the forecast period). In this scenario, gas demand is forecast to be lower than in the base
scenario by ~17TJ/day by the end ofthe period.

In response to stakeholder feedback, AEMO developed an additional gas demand scenat consider the
impact of WA seekingto achieve a 26% emissions reduction (on 2005 levelg) the SWIS earlier thar2030
under an accelerated trajectory. Thiscenario assumes that the least economic generation is no longer
dispatched at earlier dates than in the base scenarigas demand from SWIS GPG in this scenario is forecast
to increase by 20TJ/day between 2021 and 2023, due to some codired capacity easing to be dispatched
from late 2021. However, reductions in dispatch of codired generation are also projected to incentivise over
300 MW of new renewable generation to come online, dampening forecast growth in SWIS GPG gas
consumption from 2024. From2026, growth is forecast to return when further coalfired generation ceases to
dispatch under the scenario assumptions and is replaced by a mix of renewables and GPG.

2 Increasedrooftop solar PV uptake is incorporated separately in the 2010/EM Electricity Statement of Opportunities forecastswhich have been used as a
basis for the SWIS GPG sector in the 2018 WA GSOO gas demand forecasts. An additional 1.4 GW of rooftop BM& forecast to be installed over the
WA GSOO 16year outlook period.
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1. Year in review

Thischapter provides asnapshot of events in theWestern Australia WA) gas market in the
past year, in response to stakeholder feedback received during the first fivgearly review
of the WA Gas Statement of Opportunities GSOQ (conducted in 2018)>14

1.1 Supply

9 The proposed WaitsiaStage 2 onshore gas development haschanged ownership after Mitsui & Co
(Australia) Ltd acquired AWHE.td and BeachEnergy Ltd acquired LatticeEnergyLtd (50% each)

9 Western GasPty Ltd (WesternGas) acquired the Equus gas fids from HessCorporation in November
20175

1 Woodside EnergyPty Ltd (Woodside) bought ExxorMobil Cor por at i onds share in the S
fields, gaining a controlling share of 75%° Woodside proposes to develop the Scarborough gas resource
to produce 7-9 million tonnes per annum (mtpa) ofliquefied natural gas(LNG) (including Imtpa of
domestic gas) targeting a Final Investment Decision (FIOh 2020. Woodside will operate the proposed
development.

1 After technical well issue¥, the RedGully domesticgas production plant (10terajoules a day [TJ/day
capacity) has not produced gas since Augus2017 and the wells have been placed on care and
maintenance. MineralResourced.imited acquired EmpireOil & GasNL, operator of the RedGully domestic
gas production plant.

9 In November 2018, he North West Shelf(NWS)Joint Venture signed preliminary agreements with the
BrowseLNGjoint venture partnerst®and ChevronAustraliaPty Ltd (Chevron), as the leaseholder of the Clio
Acme fields, for the processing of their respective offshore gas resources through the NWS facilitiestae
KarrathaGas Plant (KGP)

1 The second liquefaction train at the Wheatstone LNG project commenced. The associated 200/day
domestic gas productionfacility is expected to start in Q12019.

1 Woodside commenced construction of a pipeline and compressor at the Pluto LNG project to allow
injection of 10-25 TJ/day of gas into the Dampier Bunbury Pipeline (DBP) by the end of 2018 (subject to
joint venture approvalst® and commercial arrangements).

BStakeholders requested a 012 month | ook AENMQKve¥early Raviavd Westere AustraliansGaaStattmene gul at or vy
of Opportunities August 2018. Available afttps://www.aemo.com.au*/media/Files/Gas/National_Planning_and_Forecasting/WA_GSO0/2018/Fkearly
Reviewof-the-WA-GSOO.pdf

“References for the Year in Review chapter are grided in Appendix Al.
15 Further details can befound in Chapter 38 Gassupply.
18 Further details can be foundin Chapter 38 Gas supply.

The Red Gullyl well was shutin to conduct a planned static pressure survey. When the well was‘a@pened, the flow rate was insufficient to restore normal
flow conditions. Empi+le Weil Il &pd@ag eMl,. 18RAdg@sIt] Y017. Available at
https://www.asx.com.au/asxpdf/20170818/pdf/43lhrglldcirgs.pdf

18 Joint venture partners include Woodside Browse Pty Ltd, Shell Australia Pty Ltd, BP Developments Australia Pty apin)Australia LNG (MIMI Browse) Pty
Ltd, PetroChina International Investment (Australia) Pty Ltd. Woodside Energy Pty Ltd is the operator.

19 Joint venture partners include Kansai Electric and Tokyo Gas.
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1 Woodside began construction of a domestic LNG truck loading facility at the Pluto LNG project, which is
scheduled to commence in 2019.

1 Chevron and its joint venture partners announced the approval of the second pdse of upstream
development for Gorgon LNG?, including new wells, an offshore pipeline and subsea infrastructure, to
maintain long-term gas supply to its liquefaction and domestic gas plants.

1 The current downstream base case for the Equus fields &2 mtpa LNG facility. However, WesteriGas is
considering multiple development plans, including domestic gas, and gas for backfilor expansion for
existing LNG facilities.

1 Woodside awarded a frontend engineering and design contract for the proposed expansiorof its
Pluto LNG facility, to facilitate development of the Scarborough gas fields.

1 Woodside announced a proposal to transport gasvia a pipeline interconnectorfrom Pluto LNG to the KGP
This interconnector would provide the ability to fill emerging sparecapacity at the KGPFID is planned for
2019 to commence operation in 2021.

1 SantosLimited completed its acquisition of QuadrantEnergyAustralia Limited in November 2018

1.2 |l nfrastructur e

1 A pre-feasibility study on the WesbBEastGasPipeline was deliveredo the Commonwealth Government?.

9 Chevron outlined a conceptin May 2018for the TransCarnarvonBasinTrunkline, a multiuser offshore
pipeline to gatherthird-par ty gas from undevel op e Basig. &hortlyfaftee, | d s
Woodside held discussions with a resource owner regarding a proposed trunkline from the Scarborough
fields to the Burrup Peninsula. Woodside awarded a design contract for the Scarborough del@ment
export trunkline in June 2018

9 The Tubridgi GasStorage Facility (42petajoules (PJ capacity), owned by Australian Gas Infrastructure
Group (AGIG), began reporting on the WA GaBulletin Board (GBB)on 15 January 2018AGIG has
committed to expand its injection capacity from 50TJ/day to 90TJ/day and its withdrawal capacityrbm
50 TJ/day to 60TJ/day.

1 APAGroup accepted a takeover offer from CHKnfrastructure Group in August 2018 The Australian
Competition and Consumer Commission (ACCC) approved the purchase subject to conditions, including
the sale of all WA gas pipeline and storage assetsiowever,the deal wasopposed by the Australian
Governmentas being contrary to the national interestbecauseit would result in undue concentration of
foreign ownership by a single company in the gas transmission sectoAPA advised that the acquisition was
terminated in November 2018

1.3 De mdan

1 Plans to develop batteryrelated minerals projects accelerated:

n

- Tiangqi Lithium Australia Pty Ltdés I|lithium hydroxi

production project began construction in Kwinana.
- Sixfurther secondary processing planthave been proposed, or are under investigation, including:

3 Lithium hydroxide & Albemarle Lithium Pty Ltd (in Kemerton), MineralResourced_td (at Wodgina),
Kidman Resources/SociedadQuimicay Minera de Chile (in Kwinana), Neometal&td/Mineral
Resourced td (in Kalgoorlie).

20 Joint venture partners include ExxonMobil Corporadn, Royal Dutch Shell plc, Osaka Gas Co. Ltd., Tokyo Gas Co. Ltd. and JERA Co. Inc.
21 Additional resources which support the maintenance of existing production or capacity utilisation, to counter natural produicin decline.

22 Further details can be foundin Chapter 68 Implications of government and industry initiatives.
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3 Nickel sulphated Independence Group NL and Alpha Fine Chemicals(both in Kwinana).
1 Iron ore expansions or backfill for existing projects have attained FID:
- South Flankd BHP Billiton Ltd (BHP).
- Eliwanad Fortescue Metals Group.
- West Angela and Robe Valleyd Rio Tinto and joint venture partners.
- Koodaiderid Rio Tinto.

1 Gold production is set to grow, with a new mine, GoldRoad Resources/GoldrieldsLt d 6 s Gr uyer e, du
start in 2019, and committed mine expansions at AngloGoldshan t i @pgand and Sunrise Danprojects.

1 Two large gasconsuming projects have been mootedon the Burrup Peninsula although both are still to
attain FID:

- PerdamanGroup signed agas sale and purchase agreementvith Woodside for 125TJ/dayfor a term
of 20 yearsto its proposed 2 mtpa urea production plant from the proposed Scarborough LNG
project.

- Coogee Chemicals Pty Ltd, Mitsubishi Corporation, and Wesfarme@hemicals, Energy and Fertilisers
are undertaking a joint pre-feasibility study to develop a5,000tonne per day petrochemical plant,
which could reportedly require up to 300 TJ/day of pipeline gas

14 Regul atory

The final report of the IndependentScientificP a n e | & sintol Hydyawlic Fracture Stimulation in Western
Australia was delivered to the WA @vernment. The report found the risk to people and the environment
associated with this type of drilling is low, but did not consider social or economic benefits or disadvantages.
The WA Government announced that hydraulic fracture stimulation of petroleumvells will not be permitted
over 98% of the state, finalising a temporary ban and moratorium based on regional location.

1.5 Ret ai |

Simply Energy entered the market as a WA gas retailer, expanding the number of smailse customerretailers
from four to five.

16 Fi-yearly review of the WA GSOO

The WA GSOO is refined and updated every year to address existing and expected market developments in
the WA gas market. Rule 105 of the GSI Rules requires AEMO to conduct a review of the WA GSOO
information (Review) at éast once every five years, which must be carried out in consultation with Gas Market
Participants and gas industry groupsln 2018, AEMO conducted the first fivgrearly review of the WA GSOO
since the GSI Rules commenced in 2013. In this review, AEMO coatd desktop analysis and comprehensive
consultation and engagement with stakeholders and industry groups. The 2018 WA GSOO report addresses
the ten action items from the five-yearly review.
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2. Gas demand

This chapter presents the following forecastand analysisfor the WA gas market over the
201928 outlook period:

1 Historical domestic gas demand.

i Forecastdomestic gas demand.
1 Historical domestic peak gas day demand
1 Reconciliation of previous WA GSOO gas demand forecasts and actuals.
1 Total WA gasdemand (combines WA domestic demand, LNG exports, and LNG
processing forecasts)
21 Hi storical domestic gas demand

2.1.1 Overview and historical characteristics

The WA gas market has been shaped by conditions arising from its unique combination of geographic
isolation and very large gas resources. These resources are suitable for LNG development but remote from
population centres.

In the 1980s, WA Government policy promoted the development of gas fields in the North West Shelf area.
The state owned utility, the State Energy Commissn of Western Australig signed a large gas supply contract
and constructed the Dampier to Rinbury Natural Gas Pipeliné.

These conditions, a-basedegconeiny resultdthirdaspipelire gas marketethat was
characteised by:

1 Bilateral, confidential, longterm take-or-pay gas sales contracts.

1 A small number of large gas suppliers/producers and large gas consumers.

1 Residential, commercial, and small industrial consumers representing only a small proportion of the matk
1 A limited number of pipelines and interconnections, and little surplus transportation capacity.

1 Limited gas storage capacity.

9 Small volumes of shoriterm and spot gas sales.

1 Little data to assess the state of the market, such as the availability of nesmpply or potential buyers.

23 Later renamed Dampier Bunbury Pipeline (DBP).

24 Adapted from Wood Mackenzie.Western Australia Gas Market StugyFinal Report, 26 Marct2010, Attachment 1, North West Shelf Project Appétion to
the ACCC for exclusionary provisions and associated cartel provisions: Application for Authorisatidtvailable at
http://registe rs.accc.gov.au/content/index.phtml/item|d/922104/fromltemld/401858/display/applicationViewed: 8 November 2018.
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In comparison, the east coast market, aside from being composed of multiple states, is generally
characterised by:

1 Smaller gas supply sources, the majority of which are located onshore.
1 A wider range of gas consumers, and aextensive interconnected pipeline system.
1 Active spot/short-term hubs allowing greater price discoveryand trading flexibility.

WA consumes more natural gas than any other state in Australia, despite its relatively small population. In
20161 7, WA @as consompiohwas593.8PJar ound 39% of Australiads tot al
Figure 3)%°.

Figure 3  Gas consumption by state (PJ/annum), 2010  -11 to 2016-17
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Source:Department of Environment and EnergyAustralian Energy Update 2018 Australian EnergyStatistics September2018.

As Figure 4 shows, 45% of gas in WA is consumed for electricity generatidf) 26% is consumed by the
industrial and minerals processing sector, and mining makes up most of the remaining consumption (25%).

The share of WA consumption for gaspowered generation of electricity (GPG) is higher than in New South
Wales and Victoria (where GPG is ~20% or less of total consumption).

25 The data used forFigure 3and Figure 4is sourced fromDepartment of the Environment and EnergyAustralian Energy Update 2018 Australian Energy
Statistics September2018.Available athttps://www.energy.gov.au/publications/australianenergy-update-2018 The AESdata includes gas used in
petroleum extraction and processing, pipeline shipping and transmissn, compression, gas storageand marine applications. These classifications differ
from those used inthe WA GSOO report which only consides gas consumed from the pipeline transmission system.

26 Including generation for mining and minerals processing.
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Residential consumption in WA accounts for about 3% of total gas usén New SouthWales, South Australia,
and Victoria, residential customers usemappreciably greater proportion of domestic gas®’. Section 21.2and
Section2.1.3provide more information about the breakdown of gas consumption in WA.

Figure 4  Major category gas consumption by s tate (% share of total), 2016 -17
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Source: Department of the Environment and EnergyAustralian Energy Update 2@L3 Australian Energy StatisticsSeptember2018
Available athttps://www.energy.gov.au/publications/australianenergy-update-2018

2.1.2 Large customers supplied through the transmission network

Most large customerg?® are supplied directly through the transmission netwrk (such as the DBP and the
Goldfields Gas Pipéhe). Remaining large customers are supplied by domestic LNG facilities, which convert
natural gas to LNG that is then transported by road.

Large customers include:
1 Mine sites such as iron ore, gold, and nickel mines.
1 Mineral processing facilities such salumina refineries and nickel smelters.

1 Electricity generation from GPG, mainly located in the North West Interconnected System and the South
West interconnected system (SWIS).

1 Industrial users like brickworks, cement manufacturers, and chemicals plants.

27 Residential gas consumption is estimatethy the Department for Environment and Energy usinggeconometric techniques based on factors including
population, income and electricity prices.This consumption ranges as a proportion of total gas consumption rangs from 15% (South Australia) to 51%
(Victoria).Department of the Environment and Energy Guide to the Australian Energy Statistics 201/ ugust 2017 p. 23 Available at
https://www.energy.gov.au/sites/g/files/net3411/f/guideto-australian-energy-statistics 2017.pdf

28 Gas customers using 10 TJ/day or more.
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1 Production of domestic LNG, compressed natural gas (CNG), and liquefied petroleum gas (LPG).

1 Petroleum processing.

Based on GBB datani 201718, large customer® accounted for over 80% of gas used in WA, of which the
majority was consumed in the minerad processing(32% of large customer use, electricity generation(25%),
and mining (25%) sectors. A new analysis of historical data on WA gas consumptiacross both large and
small usershas been published in a separate papé?.

2.1.3 Customers supplied throughthe distribution network

Based on WAGBBdata, austomers supplied through the retail distribution network account for around 7% of
total WA domestic gas consumptiors

The total number of residential and nonresidential customers supplied through the WA ga retail distribution
network, and the retailer churn rate, between 20134 and 201718 are shown in Table 4. The rate of growth
in total customers continues to decline from 201516 levels, due to a slowdown in population growth and
dwelling completions. Average usage per connection has fallen, attributed to increasingly efficient gas
appliances, smaller household sizes, and increasing competition from alternative energy sourées

Prior to 2013, Alinta was the only residential and small business gas ré¢ai Over the past four years,
Kleenheat, Origin, AGL, and Engie (as Simply Energy) entered the WA gas retail market, with AGL and Origin
entering in 2017 and Engie in 2088 The latest three entrants are major gas and electricity retailers Bouth

and Eastern Australia

Customer churn in WA has increasedotably as a result, growing fivefold from 3% in 20134 to 15% in
20171 8. WAOG6s current 15% churn rate is similar to that
respectively), but lowertham Vi ct o¥.i ads 23 %

Table 4 Residential and non -residential retail customer numbers, 2013 -14 to 2017-18

Financial year Total number of customers Existing customer transfers

Number % change Number % churn a
2013-14 693,863 . 22,435 3
2014-15 715,364 3% 36,966 5
2015-16 737,679 3% 54,961 7
2016-17 751,342 2% 92,010 12
2017-18 761,337 1% 110,770 15

2Calculated by dividing the number ofcustomerschanging retailer by the total number of customers for a given financial year.

The annual market shares of retailersupplying non-residential distribution customers® are shown in
Figure5.Bef or e AGL®&6s entry i 2007¢othetehvere fodAretailers skpplyingthe Jul vy
non-residential market: Alinta, Kleenheat, Synergy, and Perth Energy.

2% Excluding petroleum processing.

30 AEMO. Western Australia Gas Bulletin board historiceata analysis, November 2018. Available atww.aemo.com.au#
/media/Files/Gas/National_Planing_and_Forecasting/WA_GSOO/WesterAustralia Gas Bulletin-Board- historical data-analysis.pdf

31Based on data from the Australian Energy Market Operator (AEM@)pm the Gas Bulletin Board WASeehttps://gbbwa.aemo.com.au/#home.

2 ATCO.20202 4 Pl an: Access Arr ange meWestardSduthWestaasi Distributiorn SysteASI BuQ@ER018/4. 57-8. Available at
https://yourgas.com.au/wp-content/uploads/2018/09/ATCG 2020-2024-Plan-1.pdf?utm_source=plan_downloads&utm_medium=202@4_Plan_page

33 Simply Energy (Engiegntered the market inthe 2018 19financial year so is not included in 20128 data in this chapter

34 Australian Energy Market Operator (AEMQ)Gas retail markets monthly statisticsJune2018 Available athttps://www.aemo.com.auk
/media/Files/Gas/Retail_Markets_and_Metering/Data/2018/G&donthly-Retail Transfer Statistics-- June-2018.pdf

35 Defined as customers connected to the ditribution networks and using more than 1TJ per year.
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Alinta continues to supplymost non-residential customers (49%), although its share has been decreasing
consistently from 201213 levels (70%).

Figure 5 Non-residential distribution customer market shares (%), 2012 013 to 2017 618
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Note: Fgures are approximate infinancial year. Market shares are based on customer numbers, notgas volumésGL 8 s share of the
non-residential market in WA remains at 0.1% since it entered in J®#917, and due to its small share size it is not reflected in this figure.

22 Domesti cnagas fodeecasts

2.2.1 Forecasting scenarios

The annual domestic gas demand forecasts arprovided by calendar year (average TJ/day) over the outlook
period and split into five scenarios summarised inTable5.

In addition to the low, base, and high scenariosat the request of WA gas stakeholderstwo scenarios have
been designed to understand the impact on gas demand for the GPG sector:

1 SWIS powergeneration dispatch unchanged®.

9 Accelerated SWIS emissions reduction.

36 No retirement of existing generation fleet.
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Table5 Domestic gas demand forecast scenario assumptions, 2019 -28
Scenario name Base Low High SWIS power Accelerated SWIS
generation emissions
dispatch reduction
unchanged
Economic growth Base Low High Base Base
Population growth Base Low High Base Base
Commaodities Base Low High Base Base
production
Gas prices @ Base High Low Base Base
Non-SWIS GPG gas  Base Low demand High Base Base
consumption plus new solar
capacity built to
support remote
mining and
industry.
SWIS GPG gas consumption
Peak demand, Wholesale Electricity WEMESOO Low WEMESOO WEMESOO WEMESOO
operational Market (WEM) High Expected Expected
consumption and Electricity Statement
PV and battery of Opportunities
storage installation (ESOO) Expected
rates
New | arge -scale Economic Economic Economic Economic ParisAgreement®
_renewable energy renewables under renewables renewables renewables under emissions reduction
investment and_ existing incentive§.  under existing under existing existing incentives  target achieved early
emission reduction incentives incentives in the SWIS (2027)

targets

Existing generation
plant

Some coal plus gas plant no longer dispatched as assumed

to be economically rational.

No changeto
thermal plants

Somecoal plussome
gas plantisno

being dispatched longer dispatchedto
meet emissions
targets.
New plant New coalfired generation and CCGT aressumed to be excluded Only investment in renewables,
investment

conventional OCGT (heavy frame units), OCGaero, diesel generation,and battery storage isincluded.

@ Further information on WA domestic gas prices is provided if\ppendix A2. Source: AEMO andvJA.
b Such as the Large Scale Renewable Energy Target.
¢ Under the Paris Agreement, Australia committed to a reduction icarbon dioxide equivalentemissions of betveen 26% and 28%

relative

to

2005

| ev el s edhgngeZadgdts availahlesahttp:awwiv.endirsnm2n@o®\au/clilndtema t

change/publications/factsheetaustralias 2030-climate-change-target.
Demand from gas storage and shipping is not included in the gas demand forecasts.

The high-level methodology and assumptions underpinning these scendos are in Appendix A3, and are
explained in more detail in Marsden¥Jacob Associ

2.2.2 Gas demand forecasts by scenario, 20128

Low, base, and high scenario forecasts
The gas demand forecasts under the low, base, and high scerias are presented in Figures and Table6.

The forecasts consider an expected decrease in activity at some mines, projected to be offset by both
project-specific growth in demand and non project-specific growth driven by a more optimistic commodities

37 For details ofgas demand assumptions refer to MJAThe Development of Annual Gas Demand Forecasts for the Western Australian Gas Mapkilished
with t he 2018 WA Gtk athip:/ vk Mdén®.som.au/Gas/Nationatplanning-and-forecasting/WA-Gas Statement of-Opportunities.
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outlook®, All scenarios assume that nine major committe mining and mineral processing projects
commence over the outlook period, adding an anticipated 50TJ/day of gas demand by 2028

9 Development of further iron ore deposits atRobe Valley andWest Angelasby joint venture partners
Rio Tinto Limited, Mitsui, and Nippon Steel & Sumitomo MetalCorporation, commencing early2019%

1 AngloGold AshantiL t sdTfopicana Goldmineand Sunrise Dam Goldminexpansiors, both commencing
early 20192

9 TiangiLithium AustraliaP t y s het dtlfium processing facility in Kwinana. Stagé is due to commence
operation in late 2018, with expansior(stage 2) in late 20193,

fGol d Road Resources and Gold Fields LtdodsdtocGheuyer e gol
transmi ssion syst e NMamamnmaGas\FipaineGdue for poinpletion éfate 20184,

9 Expansion of BHP NickelWestP t y hidkal @iozessing facility in Kwinana, scheduled to commence
in 20195,

fFortescue Met al s Giranore prdcessimg and chibpsojedE, Huie t@ aomeence operation
in 201968,

1 BHP Billiton Iron OreP t y  Soutd Eask project, due to commence operation in 20241.
1 Rio TintoL t dKéoslaideri iron ore project, with first production planned for late 2021,

The low, base and high scenarios vary due to assumed differences ieconomic outlook for the WA economy
and assumptions around new demand from mining and minerals processirf§;

1 The high scenario includes 57 J/day of further gas demand, in addition to the50 TJ/day noted above,
based on a revised prospective gas demand project ligt

1 The low scenario considers an increasing trend,utside of the SWIS, towards hybridisation in which solar, or
a combination of solar and battery, offset diesel or gas use amines or power stationsthat support mining
loads. The low case assumes that some of the demarkéifrom projects not connected to the SWIS$ offset

38 See Appendix A31.1 for further detail on the economic and commodities outlook for WA.
39 Committed projects areexisting, under construction, or have taken a pogive FID
40 As noted in the project list, several of the committed major projects are expeetl to begin production in late 2018 or early 2019. This additional 2vJ/day

of demand is not yet reflected in historical GBB data, and commences on or before the first year of the outlook period, so ihit is captured in the total
gas demand values, iis not captured in the average percentagegrowth rate figures.

“Rio Tinto Limited. ORio Tinto approves investment to 018 Availlableatti | bara iron or
https://www.riotinto.com/media/media-releases237_26152.aspDJTSIO We st er n  Au st r al Jurme 2018. Availablerale Pr of i | e 6
https://www.jtsi.wa.gov.au/docs/default source/default-document-library/wa-iron-ore-profile--- june-2018.pdf?sfvrsn=72af721c. 2

42 AngloGold Ashanti.Integrated Report 201 7. 105106. Available ahttps:/www.anglogoldashanti.com/investors/annuaireports/.

“Tiangqi Lithium. o0Construction commenc e&mediarelsaseAyDecerdber2017.Available aby dr oxi de pr oces s
http://tiangilithium.com.au/wp -content/uploads/2017/12/MediaReleaseTiangiLithiumAustralial9DEC17.pdf

“APA Group. OAPA to build new gas pipeline and 20b/vAealablsatati on in the Gol dfielc
https://www.apa.com.au/news/asxreleases/2017/apato-build-new-gas-pipeline-and- power-station-in-the-goldfields-region-wa/. APA Group 2017.
Directords Report f or,ptlh Availpldeaatr ended 30 June 2017
http://annualreport2017.apa.com.au/files/Australian%20Pipeline%20Trust/Directors'%20Report.pdf

45 BHP.Nickel Westd Energising our futurepresentation at Diggers & Dealers confereae, 9 August 2017 p. 14. Available ahttps://www.bhp.com/-
/media/documents/media/reports -and-presentations/2017/170809_energisingourfuture.pdBHP.Nickel West: Think bi@ A view to the future
presentation at the Diggers & Dealers conference, 6 August 2018. Availableldtps://www.bhp.com/-/media/documents/media/reports -and-
presentations/2018/20180608eduardaegeldd2018finalppt.pdf.

46 Fortescue Metals Groupd E1 i wana Pr ojeendté, APAmamwrunerme ment , 2h&ps:Mavw.fm2l@dm8u/dodsidedault a b | e a't
source/announcements/diwana project-announcement.pdf?sfvrsn=b23b5e83_6

““Government of Western Austr al8i a.i |dRroenmiSeru VediarFatemaskd5Bulo2ql@RBibRabiéat . 8
https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/07/Premigurns-sod-on-BHR 4- point-88-billion-dollar- South- Flank Project.aspx

“YRio Tinto. ow&Ba.Tibtolappronvestment in Koodaideri iron ore mineo6, Media rel
http://www.riotinto.com/media/media -releases237_26455.aspx

4% Refer to Appendix A3 for further information on the WA economic and commodities outlook.
50 Refer to Appendix A3for further information on prospective gas demand projects.

51 From the mining, minerals processing and industry sectors.
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https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/07/Premier-turns-sod-on-BHP-4-point-88-billion-dollar-South-Flank-Project.aspx
http://www.riotinto.com/media/media-releases-237_26455.aspx

by solar photovoltaics (PV)pr ovi di ng 20% of
megawatt hours)®.

Figure 6 Domestic gas demand forecasts (TJ/day), low, base, and high scenarios, 2019 -28
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Note: Data for 20132016 from 2017 WA GSOO data register. Data for 2017 from MDfta for 2018 is an estimate based on yeap date
data at 14 August 2018Source: AEMCand MJA.

Table 6 Domestic gas demand forecasts (TJ/day), low, base, and high scenarios, 2019  -28

these projectsd electri

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year
average average
growth pa (%) growth pa (%)

Low ) 1060 1062 1066 1069 1069 1077 1087 1086 1084 1083 0.2 0.2
scenario
Base_ 1,069 1077 1084 1088 1091 1104 1118 1121 1127 1131 0.5 0.6
scenario
High ) 1099 1121 1126 1134 1145 1166 1190 1202 1212 1218 1.0 11
scenario

Source: AEMCand MJA.

In summary:

1 In the low and base demandscenario forecasts, 50rJ/day of new mining and minerals processing
project-specific demand is forecast between 2018 and 2022.

1 Base scenario demand is partly offset between 2018 and 2022 by new renewable capacity entering the
market, causing a slight decease in SWIS GPG gas demand. In addition to this, in the low scenario gas
demand is partly offset by assuming norRSWIS mining, minerals processing, and industrial facilities install

solar PV to supplement their electricity requirements.
1 In the base scenaio, beyond 2022 demand is driven by a return to growth in SWIS GPG and continued
growth in mining.

52 Examples include DeGrusseopper-gold mine, which is offsetting up to 20% of total diesel consumption annually (see
https://arena.gov.au/projects/degrussasolar-project/) and Granny Smith gold mine, with Gold Flds committing to using renewable energy for at least
20% of powerrequirements for new projects (seenttps://www.energymatters.com.au/renewablenews/sdar-battery-hybrid-system gold-mine/).
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1 In the high scenario, growth is stronger due to the addition of 57TJ/day of gas demand from prospective
projects between 2018 and 2022, and further noproject-specific mining and minerals processing growth
based on WA commodity production forecasts.

The 2018 demand forecasts are higher than those presented in the 2017 GSOO across the base, low, and high
scenarios, due to an improved economic and commoditie®utlook over the outlook period. Section 2.4
provides a detailed reconciliation of the WA GSOO forecasts over the last five years.

Forecasts based on additional scenarios to accommodate variation to SWIS GPG gas demand
Two additional gas demand scenariohave been explored in this report:

1 The SWIS powegeneration dispatch unchanged.

1 Accelerated SWIS emissions reduction.

These build on the base scenario but vary in the assumptions around the contribution of SWIS GPG to gas
demand.

The low, base, and highscenarios assume some generation, notably older codlred generation, is no longer
economically dispatched in the SWIS from the end of 2023redominantly due to increased installation of

new small and largescale renewable%. However, the SWIS powegeneration dispatch unchanged scenario
assumes that there is no change to the mix of existing thermal generators that are dispatched in the SWIS.

The accelerated SWIS emissions reduction scenario assumes that older efisdd generators are not

dispatched inthe Wholesale Electricity Market (WEMyom the end of 2021. This further incentivises
renewable plant to enter the market*and enabl es SWI'S electricity generat.
commitment to reduce its greenhouse gasmissions(GHG)by 26% to 28% relative to 2005 levefS by 2027.

The gas demand forecasts under these scenarios apresented below inFigure 7 and Table 7, alongside the
base scenario for comparison.

These additional scenarios indicate that a reduction in dispatch of codired generation in the SWIS does
have some projected impact on gas demand, due to GPG replacing cadired generation. However, he
impact is forecast to be partly offset asnew large-scale renewable generation replaces a proportion of the
coal-fired generation. Thesescenarios are analysed further by comparing their impacbn gas demand from
SWIS GPG against thbase scenarigin Section 2.2.5.

53 Decisions tono longer dispatch generation capacity are based on a number of considerations, not all of which can be captured in market modelling. The
condition of assets, portfolio optimisation and financial posibn, rehabilitation costs, and company policies will all influence any commercial decision to
withdraw generation. Therefore the timing and amount of generation withdrawn, could vary from what has been assumed here

54 Based on WEM modelling conducted by MA.The Development of Annual Gas Demand Forecasts for the Western Australian Gas Mapkislished with
the 2018 WA G SwebsiteoabhttpA/Evih@énso.com.au/Gas/Nationatplanning-and-forecasting/WA- Gas Statement of-Opportunities.

55 Under the Paris Agreement, Australia committed to a reduction icarbon dioxide equivalentemissions of between 26% and 28% relative to 2005 levels by
2030.Aug r al i a 0 s e chén8eQargetlisiavaitable ahttp://www.environment.gov.au/climate-change/publications/factsheetaustralias2030-
climate-change-target.
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Figure 7 Domestic gas demand forecasts (TJ/day), SWIS power generation dispatch unchanged and
accelerated SWIS emissions reduction scenarios, 2019 -28
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Note: Y-axis not based at 0 Note: Data for 20132016 from 2017 WA GSOO data register. Data for 2017 from MDta for 2018 is an
estimate based on year to date at 14August 2018.Source: AEMCand MJA

Table 7  Forecast annual gas demand (TJ/day), SWIS  power generation dispatch unchanged and
accelerated SWIS emissions reduction scenarios, 2019 -28

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year
average average
growth pa growth pa
(%) (%)

SWIS power 1,069 1,076 1,082 1,087 1,089 1,093 1,094 1,098 1,109 1,116 0.5 0.5
generatlon
dispatch
unchanged
scenario

Accelerated 1,069 1,077 1,093 1,112 1,115 1,115 1,110 1,114 1,140 1,163 1.1 0.9
SWIS emissions

reduction

scenario

2.2.3 Gas demandforecastsby area 200-28

In line with previous WA GSOO reportsgas demand has been disaggregated into two areas, SWIS and
non-SWIS, as shown iTable 8.

The expected growth in gas demand outside the SWIS continues to exceed the expected growth rate within
the SWIS. NonSWIS growth is projected to be stronger than that forecast in the 201WA GSOO,
predominantly due to stronger projected mining growth, which tends to be located outside of the SWIS.

Demand growth in the SWIS is forecast to be more subdued. Whilan increase in demand from minerals
processing is expected as new lithium hydroxide and nickel sulphate facilities start production, this is offset by
a forecast fall in SWIS GPG demand. This reduction is due to an influx of renewable generation projeethich
are anticipated to put downward pressure on SWIS GPG generation. The effects of this are most apparent
over the first half of the outlook period, leading to a negative fiveyear average annual growth rate. Over the
second half of the outlook period, it is assumed that this influx of new generation will contribute to some
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coal-fired generation ceasing to be dispatched, allowing SWIS gas demand to return to growth as GPG
generation increases to replace some coafired generation.

Table 8  Forecast annual gas dem and by area (TJ/day), base scenario, 2019 -28

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year
average average
growth pa (%) growth pa (%)

Non- 383 394 406 409 411 413 415 418 425 427 1.7 1.2

SWIS

SWIS 6386 683 678 680 681 691 703 703 703 703 -0.2 0.3

Source: AEMCand MJA.

2.2.4 Gas demandforecastsby region, 200-28

One of the outcomes from the five-yearly review of the WA GSO& was to further disaggregate gas demand
forecasts. Consequently, the WA domestic gas demand forecast has been sptita three regions for the
2018WA GSOO:

i East (includes the GBB zones Goldfields, Kalgoorlie, and Esperance).
9 North (includesthe GBB zones Karratha, Dampier, Pilbara, and Telfer).
1 Metro/South West (includes the GBB zones MidVest, Parmelia, Metro, andSouth West}’.

Figure 8 and Table 9 present the expected domestic gas demand forecasts by region for the base scenario.

Figure 8 Domestic gas demand forecasts by region (TJ/day), base scenario, 2019 -28
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Source: AEMCand MJA.

5 See AEMOFive Yearly Reviewd Western Australian Gas Statement of Opportunitie8ugust 2018. Available albttps://www.aemo.com.au/-
/media/Files/Gas/National_Planning_and_Forecasting/WA_GSO0/2018/FiearlyReview of-the-WA-GSOO.pdf

57 Note that this is not identical to the SWIS Area presented aboveor SWIS/nonSWIS demand forecasts.
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Table 9  Forecast annual gas demand by region (T J/day), base scenario, 2019 -28

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year
average average
growth pa growth pa
(%) (%)

East 121 123 125 127 129 132 135 138 140 141 1.7 1.7
North 284 292 303 304 305 306 305 305 310 312 18 11
Metro/ 665 661 656 657 657 666 678 678 677 678 -0.3 0.2

South West
Source: AEMCand MJA.

When the annual demand forecasts are disaggregated into the regions, the relative areas of growth become
apparent. All regions experience some growth in demand ovethe 10 year forecast, however, in volumetric
terms (TJ/day), growth in the North is expected to be stronger than in the East or the Metro/South West.

East and North gas demand forecast growth is driven by a stronger commaodities outlook. In the East, this
adds 20 TJ/day of gas demand from mining over the outlook period. In the North,of the 28 TJ/day forecast
growth in the base scenariomining demand accounts for26 TJ/day.

The Metro/South West region sees a contraction over the first five years of the olatok period, predominantly
due to a forecastsoftening in SWISGPG demand caused by number®® of renewable energy projects
forecast to come online Thisis projected to offset the forecast 12TJ/day increase in gas demandéh the
region from minerals procesing, driven predominantly by anticipated growth in lithium hydroxide and nickel
sulphate production, in the base scenario.

The projected return to slow growth in the Metro/South West in the second half of the outlook period is
driven by forecast increasd demand from GPG.Section2.2.5 discusses this in further detail.

2.2.5 Gas demand forecasts by usage category, 201Z8

In addition to disaggregating gas demand by region, the 2018SOO0 demand forecasts disaggregate
demand by the following usage categorie$®:

T GPG (SWIS and no8WIS).
1 Mining?®°.
1 Mineral processing?

9 Industry (major users such as ammonia, fertiliser, LPG production, and domestic gas used in LNG
production).

9 Distribution.

This breakdown is shown for the base scenario iRigure 9 and Table 1Q

58 Refer to Appendix A3.2.Tor details.

59 The usage categories were defined in this way for the purposes of forecasting as each categonafected by different sets of external and internal
influences.

50 Includes any gas consumed for electricity generated at remote mine and mineral processing sites.

51 See footnote 59.
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Figure 9 Domestic gas demand forecasts by sector (TJ/day), base scenario, 2019 -28
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Source: AEMCand MJA.
* GPG sector gas demand excludes gas used to fuel GPG associated primarily with mining activities, and gas used in CCGEnarae
steam for mineral processing advities.

Table 10 Forecast annual gas demand by sector (TJ/day), base scenario, 2019 -28
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year

average average
growth pa growth pa
(%) (%)

Mineral 363 370 371 370 369 368 367 367 367 367 0.5 0.1

processing

Mining 278 288 299 302 305 309 311 314 321 324 2.4 1.7

GPG* 204 194 188 191 193 204 217 217 216 216 -1.4 0.7

Industry 162 163 164 164 164 164 164 164 164 164 0.3 0.1

Distribution 62 61 61 61 59 58 58 59 59 59 -1.0 -0.5

Source: AEMGand MJA.
“GPGsector gas demand excludes gas used to fuel GPG associated primarily with mining activities, and gas used in CCGTSs to generat
steam for mineral processing activities.

Mining sees the strongest growth over the outlook period. This is driven by projeespecific growth,

particularly in the iron ore, gold, and nickel sectors, through to 2022, andon-project-specific growth based
on the commodities production forecast$?.

Mineral processing sees some projected growth in gas demand, driven primarily by nekithium hydroxide
and nickel sulphate facilities that are forecast to begin operation over the next few years.

Demand from GPG is forecast to grow over the outlook period, but not before weakening in the next five
years as more renewable generation comesmine in the SWIS. A projected return to growth in GPG gas
demand beyond 2023 is driven by some older coafired generation ceasing to be dispatched in the SWIS, as
it becomes less economic with more renewable facilities coming online.

62 Refer to Appendix A3.
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In the base scenaio, gas demand from industry has remained stable since 2013 and is forecast to be relatively
static over the outlook period. Large industrial gas users are primarily made up @f few large customers with
stable production, apart from regular maintenance skt downs®,

Distribution demand is forecast to decline over the outlook period. Gas connections continue to grow, but at
a slower rate than previously. At the same time, the average demand per connection is falling due to gas
appliances becoming more efficént, changes to building regulations that make it more difficult to install gas
appliances in new homes, and higher rooftop solar PV penetratid.

SWIS GPG gas demand under the alternate scenarios

To understand the effect that theSWIS powergeneration dispatch unchanged and accelerated SWIS
emissions reduction scenarios could have on forecast gas demand for GPG, these scenarios are compared to
the base scenario inFigure 10and Table 11below.

Figure 10 Domestic gas demand forecasts for SWIS GPG sector* (TJ/day), b ase, SWIS power generation
dispatch unchanged and accelerated SWIS emissions reduction scenarios , 2019-28
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Source: AEMCand MJA.
* GPG sector gas demand excludes gas used to fuel GPG associated primarily with mining activities, and gs usedimbined-cyde gas

turbines (CCGT}to generate steam for mineral processing activities.

63 Existing industrial facilities generally operatat a steady capacity factor, with limited scope to increase productiowithout an expansion project.There is
some potential forlargepr oposed i ndustrial projects, however , t dudireecinAppendixd3tobe do not curr
included in the high scenario, so have been excluded from the demand forecasts.

54 Increased penetration of rooftop PV makes it more likely that electric rather than gas appliances will be installed in homes.
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Table 11 Domestic gas demand forecasts for SWIS GPG  sector " (TJ/day), base , SWIS power generation

dispatch unchanged, and accelerated SWIS emissions reduction scenarios, 2019 -28
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year

average average
growth pa growth pa
(%) (%)

Base 164 153 148 150 152 163 176 176 175 176 -19 0.8

scenario

SWIS power 163 152 146 149 150 151 150 151 155 159 -2.1 -0.3

generation

dispatch

unchanged

scenario

Accelerated 163 154 158 176 178 175 168 169 190 210 22 2.9

SWIS

emissions

reduction

scenario

Source: AEMCand MJA.
* GPG sector gas demand excludes gas used to fuel GPG associated primarily with mining activities, and gas used in CCGJen&rate
steam for mineral processing activities.

All three scenarios forecast some reduction in gas demand from SWIS GPG over the first few years as new
renewable generation is commissioned. The base scenario assumes that some older eéiedd generation in
the SWIS is no longer dispatched from the end of 2023. This leads to an increase in forecast demand from
SWIS GPG between 2023 and 2025. This gas demand levels out beyond 2025 as further renewables come
online from 2026.

The SWIS powegeneration dispatch unchanged scenario initially follows the same trajectory as the base
scenario. Bth scenarios see new renewable energprojects reducing gas demand from SWIS GPG through
to the end of 2023.

Beyond 2023, as all coafired facilities continue to be dispdched, there is less scope for SWIS GPG to
increase its share of generation than in the base scenario, and therefore gas demand from SWIS GPG is
forecast to remain relatively flat for the remainder of the outlook period.

The accelerated SWIS emissions redtion scenario assumed that a proportion of older coalfired generation
is no longer dispatched earlier than in the base case, starting from the end of 2021. A further proportion of
older coal-fired generation is assumed to no longer be dispatched beyond @26, with roughly half of current
SWIS coalfired generation no longer being dispatched in this scenario beyond 2026.

This sees forecast gas demand from SWIS GPG increase between 2021 and 2023. However, the reduction in
coal-fired dispatch incentivises n&v renewable generation to come online, which dampens forecast growth in
SWIS GPG gas consumption beyond 2023. Growth in SWIS GPG gas consumption is projected to return from
2026, when an additional proportion of SWIS coafired generation ceases to be disptched.

23 Hi storical peak WA domestic

MJA analysed historical WA gas demand using GBB data for the period 1 August 2013 through 14 August
2018.The largest gas usage daf¥? was 11 June 2018 with consumption of 1,190.2 TJ/day.

55 Excluding gas demandused in gas shipping and compression but including injections tstorage facilities
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The 20 largest gas usage days for each year since the GBB commenced, and the seasons in which they were
recorded, are shown in Table 12High consumption days have been more likely to be associated with cooler
days, mostly falling in the winter season. The exceptions were:

1 2016, which was an unusually warm summer, leading to periods of higher electricity demand and GPG
consumption.

1 2013, br which data collection on the GBB commencé in August (the end of winter) missing the summer
and autumn seasons entirely.

Table 12 20 largest gas usage days (total WA), number of days each year falling in each season, 2013 -18
Number of peak 2013 (1 August to 2014 2015 2016 2017 2018 (Year start
gas usage days in: year end) to 14 August)
Winter 1 19 15 4 15 18
Spring 14 1 - 5) 3 =
Summer 5 = 5 4 - =
Autumn - - - 7 2 2

Source: MJA.

Table 13 shows the 20 largest gas usage days over the same period by region.

Table 13 20 largest gas usage days by geographic region, number of days each year falling in each
season, 2013 -18

Number of peak gas usage Metro/South West North East

days in:

Winter 19 3 5

Spring 1 8 11

Summer - 7 -

Autumn - 7 4
Source:MJA

MJA conductedeconometric analysis of the historical GBB data, identifying major drivers of high demand
days, including:

9 Weather-related factors, such as heating and cooling days.

9 Other daily factors, like the day of the week, publitiolidays and school holidays.
1 Econorric activity (represented by State Final Deman(SFD5®) and population.

9 Outages of non-gas electricity generation facilities.

This analysis showed that:

i Variations in consumption are most marked in the Metro/South West, with 110J difference between the
highest gas use day and the twentieth highest, driven predominantly by changes to consumption from GPG
and minerals processing. In contrast, there is much less variation in the North region (I0) and less again
in the East 8 TJ).

1 There is a strong day ofthe week effect in the Metro/South West region, with Mondays seeing the
strongest positive effect on gas demand and public holidays seeing a negative effect.

56 State Final Demand is a broad measure for goods and services in the economy which excludes the effects of net exports anérmories.
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1 The effect of non-gas-fired power plants being on outage was small, at around 0.03 TJ/day for each
megawatt on outage for the day. However, this effect may be nolinear (that is, it may increase with
increasing nongas-fired outages).

1 Most high usage days in the Metro/South West occur in winter. In the North of the state, these days
occurred mostly insummer and autumn, while in the East they are most likely to be in the spring.

24 Reconciliation of previous WA
forecasts vs actual s

MJA carried out a reconciliation of previous WA GSOO domestic gas demand forecasts against actuatala
from the GBB.The deviation between the forecast and unadjusted actual values shown in Tablel4

Table 14 Reconciliation of previous WA GSOO domestic gas demand forecasts (% deviance of forecast
from actual), 2013 -18

2013 2014 2015 2016 2017 2018 Average over the forecast
actual actual actual actual actual actual* series (absolute terms)
July 2013 GSOO +2.2 +0.8 +0.2 -1.9 -3.8 -2.9 1.9
forecast deviance (%)
January 2014 GSOO +1.8 +1.6 -2.3 -4.4 -4.1 2.8
forecast deviance (%)
December 2014 GSOO +3.7 +5.8 +5.6 +4.7 5.0
forecast deviance (%)
November 2015 GSOO +6.1 +3.2 +26 4.0
forecast deviance (%)
December 2016 GSOO +3.6 +2.8 3.2
forecast deviance (%)
December 2017 GSOO +10 10

forecast deviance (%)

"“Based on average daily gas use t@4 August 2018Source: MJA.
When comparing the demand forecast against GBB data, two issues should be considered:

9 The GBB only commenced in August 2013. Historical gas transmission data was provided by pipeline
operators to the Independent Market Operatorfor the early WA GSOO forecasts. It is reasonable to assume
that the improvement of gas use data (quality and longitude) sourced from the GBB contributed to
improving accuracy of the forecasts over time.

1 It is useful to normalise GBB consumption data foweather, days of the week, public holidays, and oneff
events. Gas is generally used for heating and cooling. As 2016 had an unusually warm summer, this may
partly explain the higher deviance of the 2016 actual value to previous forecasts.

Based on this econciliation of actuals and previous WA GSOO domestic gas demand forecasts, MJA
concluded that:

1 There is generally little deviance when comparing the first two or three years of forecasts with actuals.

1 A bottom-up forecasting approach for WA domestic denand is more reliable than a topdown method,
with the major projects identified accounting for most of the growth in gas use. Gas use in WA is driven by
major users, who invest based on longterm global demand and relative cost.

1 The instability of econonic conditions contributes to the difficulty of forecasting gas demand. The largest
discrepancies of the forecasts to actuals are associated with the domestic recession, particularly 2085
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25 Total gas demand forecasts (dor

exports/ processing)

Total gas demand is the aggregate of domestic gas demand forecasts, LNG export, and Li&cessing
forecasts, based on the assumptions outlined iM\ppendix A3.

The base scenai forecast for total gas demand for 201928 is shown in Figure 11A breakdown of total gas
demand forecastsfor the low, base, and high scenariogor 201928 is outlined in Appendix A4.

Figure 11 Total gas demand forecasts (PJ/annum), base scenario, 2019 -28
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Projected increases in total gas demand are driven by

9 Continued growth in LNG exparts from projects under construction,with the IchthysLNG and Prelude
floating LNG (FLNG)projects expected to commence

9 Potential backfill for the NWS project.
1 A new prospective project (Equus).
1 Expansions of existing projects (primarily in the high scemio).

Thelow total gas demand scenarioassumedbackfill for Darwin LNGto continue production at the same rate,
with potential delays to the commencement of existing projects under construction (Prelude FLN&hd
second train at Ichthys LNG

The basescenario includel similar parameters to thelow scenario, except that backfill fothe NWSwas
assumed tocome from the Scarborough and Browse gas fields in 2024 and 2026, respectively. Prelude FLNG
and Ichthys Train 2were assumed tocommence earlier, andEquuswas assumed tostart in 2023.

The high scenario included all the base scenario assumptions but assuntethe Pluto LNGproject is expanded
to process Scarborough gas due to capacity constraints at NWS as Browse production ramps (gee Section
3.4 for further details).Expansions to the Gorgon, Wheatstoneand Ichthys LNG facilitiesvere also included
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The base scenario forecasitlustrates the decline in production for the NWS projectbetween 2021 and 2024,
inlinewitht he pr oponent sséin$pare proceasing capacitgue ® aeserves depletio” (see
Section 3.2 for further details)New supply sources are introduced as backfill for the NWS while a new project
enters (Equus) (see Section 3.4 for further details). The average annual growdte for LNG feedstock over

the outlook period is 1.1%. Domestic gas demand is estimated to compose 10.2% of total gas demand in 2019,
falling slightly to 9.8% in 2028.

Thetotal gas demand forecast for the basescenario presented in this reportdiffers to that published in the
2017 WA GSOOThe 2018 forecasis slightly higherin the years 2019 to 2021, and lower from 2022 onward,
due to:

1 An improved outlook for WA commodities, which has resulted inrising forecast WA domestic gas
consumption in the near term.

9 Some scenario assumptions have changed since the 2017 WA GSOO. The 2018 forecasts incorporate the
emergence of spare capacity at the NWS, and the firming of development plans for Scarborough and
Browse gasand the Equus project(see Appendix A3).

1 Given the allocation of gas resources to LNG production in the miekerm, expansions of existing LNG
projects have been shifted to the high scenario.

57 See Section 3.2 fodetails.
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3. Gas supply

This chapter presents the following forecasts and analysis for the WA gas market over the
201928 outlook period:

1 Historical profile of gas reserves and resources, exploration, and gas production
facilities.

Potential gas supply forecast assumptions.
Profile of prospective gas supply sources included in the potential gas supply forecasts.
Potential gassupply forecasts.

Comparison of the 2018 WA GSOO and the 2017 WA GSOO base scenario potential gas
supply forecasts.

= =2 =4 =

31 Profile of wupstream and gas prc

3.1.1 Reserves and resources

Gas resources and reserves are categorised according to the level of techrliemd commercial uncertainty
associated with recoverabilit§?:

1 Reserves are quantities of gas that are anticipated to be commercially recovered from known
accumulations. Proved and probable reserves (2P) are considered the best estimate of commercially
recoverable reserve®.

1 Contingent resources are considered less commercially viable than reserves. These resources are equivalent
to 2P, except for one or more contingencies or uncertainties currently impacting the likelihood of
development. 2C resources areonsidered the best estimate of subcommercial resource£’.

Third-party estimates of WA total conventional and unconventional gas resources are summarised in
Table 15% Compared to the same period in 2017, conventional 2C gas resources in 2018 have inseghover
8%, while conventional 2P gas reserves have fallen by 2%.

I n addition to conventional gas, WA®s resources of unc
be substantial mostly located in the Canning and Perth basins. However, the éstates have remained

58 AEMO.WA GSOQ December 2017, p. 22. Available dtttps://www.aemo.com.au/
/media/Files/Gas/National_Planning_and_Forecasting/WA_GS2017/2017WA-GSOO.pdf These uncertainties could include securing finance, obtaining
government approvals, negotiating contracts, or overcoming geological challenges. The terms resources and reserves are ntgrichangeable: reserves
constitute a subset d resources.

69 2P reserves categorisation indicates that there is a reasonable probability that 50% or more of the gas is recoverable andremically profitable. Proved
reserves (1P) indicate that this probability is high¢han 90%. Gas producers generd} sign gas supply sales contracts based on 1P reserves.

0 The resources are estimated to exist in prospective areas but have not been proven by drilling.

1DJTSIWA LNG Industry ProfileSept/Oct 2017, p. 5. Available dtttp://www.jtsi.wa.gov.au/docs/default source/default-document-library/wa-Ing- profile-
0917.pdf?sfvrsn=pand DJ'Sl, 2018.WA LNG Industry ProfileSept, p. 5 Availableat https://www.jtsi.wa.gov.au/docs/defaultsource/default-document-
library/wa-Ing-profile-0918.pdf?sfvrsn=ea0d721c. 6
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relatively static from 2017. Given the amount of conventional gas resources remaining, and the relatively high
cost of developing unconventional gas, there has been no commercial production of unconventional gas in
WA. Anew policy on the use of hydraulic fracture stimulation technique$? in WA means future

unconventional gas production will be limited.

Table 15 WA conventional and unconventional gas resources and reserves (PJ) 2, September 2018

Attribute Total 2017 Total 2018
Conventional 2P gas reserves (PJ) 73,913 72,186
Conventional 2C gas resources (PJ) 74,231 80,454
Unconventional: Estimated shale gas 96,501204,666 96,460-204,580

resources, range low to high (PJ) »®

Unconventional: Estimated tight gas 91,198 91,160
resources ¢

2 Sum of resources and reserves provided by basin, with the figures for the Bonaparte Basin giving the net entitlement to Aafia.
Converted from trillion cubic feet (Tcf) to PJ. 2C resources reported are over and above the 2P reserves reported.

"Based on WA Dept. of Mines, I ndustry Regul ation and Safetyos
¢ GIIP: Gadnitially-in-place, referring to the total amount of gas contained in each basin, including volumes that are deemed
sub-economic, and which may never be recovered.

Exploration

Figure 12 Exploration and development wells drilled (number), 1990 -2018 (year to date)
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Source: Compiled using information fromAustralian Petroleum Production & Exploration AssociatiofAPPEA, and from National
Offshore Petroleum Titles Administrato(NOPTA),National Offshore Petroleum Information Management System (NOPIMB&yailable:
https://nopims.dmp.wa.gov.au/Nopims/Search/Wells Viewed: 20September 2018.

Gas supply to the domestic market is largely dependent on the sustained development of gas reserves.
Reserves associated with domestic gas production exhibit a natural decline. This year to date, 21 exploration

72 For details, see Chapter 1 and Chapter 6.
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and development wells have een drilled, up from nine last year although still the second lowest figure since
1990(see Figurel?™.

Of the wells drilled this year, 17 are in locations that could theoretically connect to the WA transmission
pipeline network. Two of these wells werén the Roebuck Basiff, one of the least explored regions of the
North West Shelf®.

Production by facility

There are nine gas production facilities that supply the WA domestic market, with a total capacity of about
1628 TJ/day (shown inTable 1§. The RedGully and Dongara Facilities have not operatecsince Q3 20176, The
KGP maintains the largest capacity 8830 TJ/day.

Over the year to Q2 2018, there has been some reduction in average gas produatidrom the Devil Creek
and KGP é&cilities, a general incrase in production from Macedon and Varanus Island, and a mostly stable
level of production from Gorgon, Beharra Springsand Xyris

Table 16 Domestic gas production facility average production (TJ/day) and utilisation (%), Q3 2017 to
Q2 2018

Facility Nameplate Average production (TJ/day) Average capacity
capa city utilisation 2
(TJ/day) FY 2017-18 (%)

Q3 2017 Q4 2017 Q1 2018 Q2 2018

Beharra Springs 19.6 14 13 13 13 68

Devil Creek 220 117 136 97 99 51

Gorgon (Phase 1) 182 142 151 141 155 81

Karratha Gas Plant 630 392 408 386 357 61

Macedon 220 197 158 172 180 80

Varanus Island 345 227 204 235 259 67

Xyris 11.5 9 6 9 9 72

Total 1,628.1 1,098 1,076 1,053 1,072 69

2Utilisation was calculated using nameplate capacity and average production over the preceding four quarte®ource: WA GBB and
EnergyQuest.

As reported in the 2017 GSOO, two new domestic gas production facilities are expected to commence
operations over the outlook period: Wheatstone (200 TJ/day) in Q1 201%and Gorgon (118 TJ/day) tranche
two in 202178,

Once these facilities are producing, WA®s total domest
20% from the current level to reach B46 TJ/day’™.

73 Year to date to September 2018.

7 Previously known as the Offshore Canning Basin

> Geoscience AustraliaRoebuck Basin Regional Geologivailable athttps://2017-petroleumacreage.industry.slicedtech.com.au/2017/geology/roebuek
basin/roebuck-basin-regional-geology. Viewed: 220ctober 2018.

76 For more information on the status of the Red Gully facility, see Chapter 1. TB®ngara Production Facility is being prepareddr partial care and
maintenance, as e Dongara gas field ceased production in 201Mitsui. What we da Available at https://mitsuiepmidwest.com.au/whatwe-do/. Viewed:
22 October 2018

77 Woodside Energy.Third quarter report for period ended 30 September 2Q18B October 2018, p. 4. Available at
https://woodsideannouncements.app.woodside/18.10.2018+Third+Quarter+2018+Report.pdf

78 DJTSIWestern Australian LNG Project Domestic Gas Agreemeritgailable athttps://www.jtsi.wa.gov.au/docs/defaultsource/default-document-
library/western-australianIng- project-domestic-gas-agreements60eb0fa57ba2628e86e4ff0000981137.pdf?sfvrsn=de496d1&/iéwed: 26 October 2018.

0 Assuming no capacity is retired.
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Further information about WA gas infrastructure including details of multruser gas storage facilities, gas

transmission pipelines, spot and shorterm gas trading mechanisms and LNG export production facilitiegan

be found in Appendix A5.

32 Potegasabupply for

AEMO does not forecastWA domestic gas supply. AEMO estimates the potentialavailability of gas supply to
the WA domestic mar ket by

basis.Potential gas supply is domestic gas supply thatould be economically offered given forecast prices

eval uat. i

ecast

assumpt

ng gas producer sd wi

and production costs, subject to the availability of domestic gas supply capacity and gas reservdse
resulting forecasts are therefore not projections ohow much gaswill be produced, but how much gascould

be produced if there was market demand for it at theforecastprice. This approach assesses gas supply
adequacy and identifies potential supply shortfalls, where expected domestic gas demand is greatdan

expected supply availability

The model nets outalreadyc ont r act ed

It focusses on determining how muchnonc ont r acted (or
available forsales to the domestic market at expected prices. For further information about the methodology
and input data underpinning these forecasts, see Appendix A3.4.

O6spared)

gas

domestic sal es, -determirget priceg t hem

supply

The fundamental assumptions for the 2018 low, base, and high potential gas supply scenarios atanmarised

in Table17

Table 17 Potential gas supply forecast scenario assumptions

Inputs

Low scenario

Base scenario

High scenario

Domestic gas demand

Costs of production 2 by supply
source/production facility:

1 Short-run for existing
1 Long-run for prospective
Reserves and gas sales:

9 Gas reserves connected or expected to be
connected to domestic gas production facility
9 Maximum contracted quantity, by facility

For domestic gas -only project s to supply
uncontracted gas:

9 Domesticgas pric€

For LNG-linked projects to be triggered:
1 Oil price (US$/barrelyl

T LNG price (% index to oil price?)

1 Exchange rate (A$/US$)

For LNG-linked projects:

9 Domestic marketobligation (15% of gas
resources)

Low

Expected

Expected

Low

Low

Expected

Expected

Expected

Expected

Expected

Expected

Expected

High

Expected

Expected

High

High

Expected

2 AEMO estimates based on EnergyQuest Pty Ltd, Wood Mackenzie, and public information. Note that the changes to the Petroleum
Resource Rent Tax announced in November 2018 have not been incorpted. SeeChapter 6for details.

b Sourced from 2018 Formal Information Request data (conducted by AEMO for the purposes of the WA GS@SeeChapter 5for

details) for existing facilities, public domain for others.

¢ Forecasts sourced from Wood Mackenzie

4 Forecastsfor the base scenariosourced from FGE (FACTS Global Energf)EMOforecasts for low and high scenarios

¢ AEMO forecasts.
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In addition, for the purposes of the potential gas supply modelling, AEMO has assumed:

1 All domestic market obligation (DMO) quantities®® become available to the domestic gas market as
infrastructure and gas reserves are developed over the outlook period. WA has a Domestic Gas Policy that
ai ms to secur derm dnergy seeds byeeiginglthath G export project developers make
gas available to the WA domestic gas markét The policy seeks to make gas equivalent to 15% of LNG
exports available for WA consumers.

9 Beharra Springs, Devil Creek, Gorgon (tranche one), Macedon, Varanuaisl, and Xyris are existing
facilities®.

1 Most existing domestic production facilities decrease output linearly over time as reserves decline.
1 Wheatstone will make its full 200 TJ/day production capacity available from 20%9
1 Gorgon tranche two will be avaiable from 20284,

1 40 TJ/day will be available from Pluto from 2019 through the LNG trucking and domestic gas facilities
currently under constructior?®. Currently, there isinsufficient infrastructure at Pluto to process the full
110TJ/day DMO, scAEMO assimesthat an additional 70T J/ day (o0second tranched) wi
from 2023%,

1 The KGP will produce aeither its contracted rate or the DMO volume of 90 TJ/day’, whichever is greater,
until the end of the outlook period.

In addition to existing and committed production capacity, AEMO includedfour prospective supply sourcesn
the model, as shown in Tablel8 Detailed information on these sources can be found in Sectior8.4.

Table 18 Prospective supply sources included in the potential gas supply model

Source Available from a Incremental volume available to the
domestic gas market (TJ/day) b

Waitsia Stage 2 2022¢ 90
Equus 2023 40
Scarborough 2024 125
Browse 2026 230

2A E M Oassumptionsare based on information from the project proponent and expected availability of reserves and infrastructure.

b AEMO sourced DMO volumes fronthe WA Department of Jobs, Tourism, Science andInnovation (DJTSIwhere available. For new
supply sources, where figures from DJTSI were unavailable, AEMO calculated approximate DMO volumes as 15% of the gas resource
and assumed a 20year project life. For Waitsia, AEMO assumed a 90/day increase to the Xyris produabn facility (~10 TJ/day) to bring
the total capacity to 100 TJ/day. For Equus, AEMO calculated a DMO given the downstream base case ofigpa LNG facility, as
proposed in a September 2018 presentation by Western Gas. S&ection 3.4.2.

¢Beach Energyexpects FID in 2019. AEMO has assumadwo-year construction period (2021) and availability to the market from the
start of the following year.

80 The greater of the aggregate domestic gas contract volume or the full DMO is available for supply.

81DJTSIWA Domestic Gas PolicyAvailable athttps://www.jtsi.wa.gov.au/economic development/economy/domestic-gas-policy. Viewed:
20 November 2018.

82 Red Gully was excluded from the modelling (see Chapter 1).

83 Woodside Energy.Third quarter report for period ended 30 September 2018 October 2018, p. 4. Availablat
https://woodsideannouncements.app.woodside/18.10.2018+Third+Quarter+2018+Report.pdf

84 DJTSIWestern Australian LNG Project Domestic Gas Agreemertgilable athttps://www.jtsi.wa.gov.au/docs/defaultsource/default-document-

library/western-australianIng- project-domestic-gas-agreements60eb0fa57ba2628e86e4ff0000981137.pdf?sfvrsn=de496d1d/iéwed:
20 November 2018.

85 Woodside Energy.Corporate BrochureAvailable athttp://www.woodside.com.au/Investors Media/media-
library/Documents/Woodside%202018%20Corporate%20Brochure.pdfiewed: 20 November 2018.

86 DJTSIWestern Australian LNG Pject Domestic Gas Agreementgvailable athttps://www.jtsi.wa.gov.au/docs/default source/default-document-
library/western-australianIng- project-domestic-gas-agreements60eb0fa57ba2628e86e4ff0000981137.pdf?sfvrsn=de496d1d/i6wed:
20 November 2018.

87 ibid.
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Spare capacity at the Karratha Gas Plant

Assumptions about thefuture of the KGP, the largest WA domestic gasnpduction facility in operation, are
critical to the potential gas supply forecasts. To ext
domestic gas processing infrastructure was carried out between 2016 and 2648 However , t he f aci
capacity will increase as reservefsom the current fields decline. Additional fields must be connected to the

existing processing infrastructure andsubstantialfurther investment willbeneece d t o ext end®.t he pl

A proposal to use existing onshore and some offshore infrastructure to enabldong-term processing of
third-party gas at the KGPwas referredby the NWS Joint Venture to the WAEnironmental Protection
Authority and the Commonwealth Departmentof Environment and Energyon 14 November 2018°.

Woodside (the operator) expects substantial spare capacity to become available at the KGP gas production
trains (both LNG and domestic gas) starting from the early 20285 Despite the connection of the Greater
Western Flank Phase two fields (Keaddockrell, Sculptor, Rankin, Lady Nora, and Pemberton) in October
20182, there is a continued overall resource decline in the producing fields.

AEMO has identified three potential sources of backfill for the KGP:
1 Equus (see Section 2.2 for further information)®.

1 Scarborough (see Section 2.3 for further information)®.

1 Browse (see Section 3.4.for further information).

Woodside is actively progressing Browse as backfill for the KGP, signing a nbinding preliminary agreement

with the NWS joint venture partners in November 2018 detailing terms and pricing for using the facility to

process ga$®. However, joint venture partners do not plan for Browse to commence operation until around

2026°¢ and, once developed, it may not fill the total available LNG proessing capacity. Either Equus or
Scarborough (or possibly both) could be used to fill t

To access the Scarborough development, Woodside is targeting FID in ZD&n construction of a roughly
five-kilometre-long interconnector pipeline to transport gas from Pluto LNG to the KGP. This is intended to
allow flexibility to fill spare capacity at the KGP with gas from Pluto, Scarborough and potentially other supply
sources®.

8 Monadelphous.0 MGJV secur es Karircaetsh ac oGatsr aPcltaon,t, 9/8exmbar 20l BAvailable ahe n t
https://www.monadelphous.com.au/media/4539601/151209_mnd_asx_announcement_kle.pdf

8 Woodside EnergyWo odsi deds North We s, NovSriber R0fLS. Aailabjeatct Ext ensi on
https://woodsideannouncements.app.woodside/NWS+Project+Extension+FaeSheet.pdf.

0 Ibid.

9 Woodside Energy.Investor briefing day23 May 2017p. 57. Available athttp://www.woodside.com.au/Investors-
Media/announcements/Documents/23.05.2017%20Investor%20Briefing%20Day%202017..pdf

2Woodside Energy. O0OGreater Western Flank Phase 2 commences productioné6, Medi a
https://woodsideannouncements.app.woodside/25.10.2018+Media+ReleasetGreater+Western+Flank+Phase+2+commences+produdbn.pdf.

% One development option for Equusistoteback t o the KGP. However, Western Gas0s currealdne downstrese
2 mtpa LNG project.

9 Scarborough is expected to primarily be developed to support an additioal LNG production train at Pluto. However, domestic gas could be produced at
the KGP using Scarborough gas via the proposed interconnector.

®The agreement also incl ude s-Acme fieldseWondsidep) Nofr t thh Ve G h e \S hsapreliminaryedgrizements to procgss
third-p a r t y, AugtralmroStock Exchange (8% announcement, 7 November 2018 Available at
https://woodsideannouncements.app.woodside/7.11.2018+Media+Release+
+North+West+Shelf+Venture+signs+preliminary+agreements+to+process+third-party+gas.pdf.

9 Woodside Energy.Half-year report 201830 June 2018Available athttps://woodsideannouncements.app.woodside/15.08.2018+Half
Year+Report+2018.pdf

9 ibid.

9 Woodside Energy.Half-year report 201730 June 2017Available athttp://www.woodside.com.au/Investors

Media/announcements/Documents/16.08.2017%20Halfear%20Report%202017.pdWoodside. Investor briefing day 23 May 2017 Available at
http://www.woodside.com.au/Investors Media/announcements/Documents/2305.2017%20Investor%20Briefing%20Day%202017.pdf
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Browse and Scarborough have been modelled separately as pspective supply sources, but are assumed to
use existing infrastructure for processing for the purposes of estimating production costs (for further
information about these projectssee Section 3.4.

33 Criteria for assessing prospect

AEMOG s @ of prespentive supply sources reflects information from external consultant$and in the
public domain. AEMO used both physical and qualitative characteristics when assessing supply sources, as
shown in Table 19

Table 19 Criteria for assessing prospective  gas supply sources

Physical characteristics Qualitative characteristics
1 Reserves volume. 9 Ownership structure (for examplejoint venture, sole owner).
1 Water depth. 1 Proponent or operator experience.
9 Reservoircharacteristics (for exampledry, technically 9 Primary development driver (for exampleglobal LNG market,
challenging, presence of contaminants like carbon dioxide). domestic gas market).
1 Likely development path (for exampletie-back to an existing 9 Commercial arrangements (forexample,any tolling
facility or new production capacity). arrangements that may be required).

1 Estimated development cost, based on the likely development
path, and including long-run (capital) and shortrun (operating)
costs.

1 Domestic market obligation for sources that are primarily beig
developed to supply the global LNG market.

AEMO assessed 18 prospective supply sources, and 14 were excluded for at least one of the following reasons:
1 Insufficient testing of the field had been completed to evaluate the size and charactestics of the resource.
9 The development time frame was likely to extend beyond the end of the outlook period (2028).

9 Developing the resource was uneconomic under current and expected negerm LNG and domestic
market conditions.

AEMO will continue to monitor these developments as potential future prospective supply sources.

The remaining four prospective supply sources were included in the potential gas supply model to determine
whether they were likely to be developed overthe@ t | ook peri od. Based on AEMOGSs
assumptions (see Apendix A3 for further information), all the prospective supply sources could be

economically supplied during the outlook period in the high scenario.

AEMO has wused t heexgectan commmencemgniedates tee Tables20in Section 34), sourced
from publicly available information, in the potential gas supply modelling $ee Section 32).

34 Prospective supply sources

There are substantial undeveloped gas reserves located in WA thabuld provide domestic gas in the future,
either through new or existing processing facilities. AEMO identified four major prospective sources, as
summarised inFigure 13and Table20.

9% AEMO engaged EnergyQuest Pty Ltd and Wood Mackenzie Ltd to provide independent advice on prospective supply sources.
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Figure 13 Prospective gas supply sources 2 infographic
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* Onshore
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Note: Map is indicatie, not to scale.

@ Based on publiclyavailableinformation sourced from company websites.
b Waitsia reserves are 2P and were sourced from Wood Mackenzie.

Table 20 Prospective gas supply sources, operators and proponent commencement dates

Field/source name Operator

Proponent commencement date

Waitsia Stage 2 Mitsui E&P Australia

Equus Western Gas
Scarborough Woodside Energy
Browse Woodside Energy

202F
202
2023
2026 and 2027

2 Beach Energy expects FID in 2019. AEMO has assumed a-trear constiuction period. See Beach Energy2018Investor briefing

27 September 2018, p. 64Available athttps://www.beachenergy.com.au/asx/

b Western Gas expects first gas in 2023 under the current dewgment concept. See Western Gas£quus gas projectact sheet Available
at http://www.westerngas.com.au/sites/default/files/Equus®0Gas%20Project%20Fact%20Sheet%220May%202018%20620r2.pdf

Viewed: 20 November 2018.

¢ Year of ready for startup (RFSU)(when the plant or facility is mechanically completed, fully commissioned and read to introduce the gas
feedstock)for the upstream development. See Woodside EnergyScarborough development technical fact sheévailable at
http://www.woodside.com.au/Invesors-Media/media-library/Documents/Woodside- Scarborough %20TechnicalFact Sheet.pdf Viewed:

20 November 2018.

4 Ready for startup for the Calliance and Brecknock fields is expected in 2026, and for the Torosa field in 2027. S¥eodside Energy.
Half-yearreport 2018 30 June 2018Available athttps://woodsideannouncements.app.woodside/15.08.2018+Halfear+Report+2018.pdf
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3.4.1 Waitsia Stage Two

The Waitsiafield is located onshore in the Perth basin. The project has been split into two stages:

1 Stage 19 development through the existing 9.6 TJ/day Xyris facility, which commenced production in 2016.
9 Stage 20 construction of a new production facility to expand the project to 100 TJ/day.

The project is owned by Mitsui(operator) and Beach Energy.

According to Beach Energ¥®, several development options are currently being considered, including
domestic gas and export of LNG, with FID expected by mi@019. AEMO assumes that the project will be
developed for the domestic gas market(as per the development plans prior to owner&ip changes in 20189
and expects full operation at 100 TJ/day by 2022.

3.4.2 Equus

The Equus project consists of multiple fields, including Glencoe, Glenloth, Nimblefoot, and Mentorc, located
offshore in the North Carnarvon basin. Western Gas is the sole ownef the fields.

A tender for full-field development services was released in May 2018 towards the appointment of an
engineering partner in late 2018% FID is planned for late 2019, and delivery of first gas from 2023.

The Equus development plan includes muinitial stage comprising three production wells linked to a floating
production storage and offloading facility. After removing condensate, natural gas will be piped to shore via a
pipeline directly to the DBP.

Currently, the Eqguu sisa2npauNG facilie/® Mowevarsomsharegas pracessing will
depend on the outcome of marketing arrangements, with options including domestic gas, a new LNG
production facility, or provision of gas as backfill or expansion of existing LNG facilities.

3.4.3 Scarborough

The Scarborough gas field is in the North Carnarvon Basin, approximately 430dmetres from the Pluto LNG
facility. The field is owned by Woodside (operator) and BHP.

Woodsi deds preferred deveghissupportasecmd4-Sonmtpa tNGrtrairBat ar bor o
Pluto at a development cost of around US$1killion*% The original environmental approval for the Pluto
project included a second LNG train. Woodside expects to take FID on the project in 2028

Another development option for Scarborough gas is via the interconnector between Pluto and the KGP. This
would take advantage of the spare production capacity expected to emerge at the KGP from the early 2020s.
For further information about this development option, see Section 3.

3.4.4 Browse

The Browse project consists of the Brecknock, Calliance, and Torosa gas fields and is in the Browse basin
approximately 425kilometres north of Broome. The project is owned by a joint ventureconsisting of
Woodside (operator), Shell, BP, MIMI Browse Pty Ltdnd BHP.

100Beach Energy2018 Investor briefing27 September 2018, p. 64. Available dtttps://www.beachenergy.com.au/asx/

1015ee Chapter 1 for details of ownership changes for Waitsia Stage 2.

®“Western Gas. OEquus Gas Project enters next phatse of developmento, Media rel
http://www.westerngas.com.au/sites/default/files/201805- 12 Equus Gas Enters New-Phase of-Development-r4.pdf.

03\Western GasWe st ern Gas: Accelerating devel opment,pesenttiensttthe South BastAsiarAastralia@fshord i s cov er ¢
& Onshore Conference, 6 September 2018, p. 6.

104Noodside Energy.Investor briefing day 201,823 May 2018 Availableat
https://woodsideannouncements.app.woodside/23.05.2018+2018+Investor+Briefing+Day.pdf

105 |pid.
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The Browse joint venture is currently considering developing Browse to supply around hitpa of LNG via a
roughly 900-kilometre-long subsea pipeline to the KGP, underpinned by a preliminary tolling agreement with
the NWS joint venture partners® Key terms and pricing have been agreed bveen the Browse and NWS

joint ventures, with an indicatie expected toll of around $2/Million British thermal units (MMBu)*°”.

Development costs (atready for startup [RFSU) are estimated to be around US$15 bithn%

b as

35 Potenti al gas supply forecasts
AEMO®&6s potential gas supply forecasts fFmgurelddme | ow,
Table21
Figure 14 Potential gas supply forecasts, 2019 -28
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Note: Production capacity assumes prospective supply sources enter the market as per the base scenario for the potential giagsply
forecasts
Table 21 Potential gas supply forecasts (TJ/day), 2019 -28
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year
average average
growth growth
pa (%) pa (%)
Low 1,345 1,241 1,101 1,12 1,170 1,132 1,098 1,067 1,040 1,015 -3.4 -3.1
scenario
Base 1,345 1,241 1,101 1,12 1,170 1,257 1,223 1,192 1,165 1,140 -3.4 -1.8
scenario
High 1,345 1,241 1,101 1,142 1,209 1,296 1,262 1,462 1,434 1,410 -2.6 015
scenario
V0 0 dsi de NerthéVesyShelf Vénture signgreliminary agreements to process thirdparty gas Media release,7 November 2018 Available at
https://woodsideannouncements.app.woodside/7.11.2018+Media+Release+
+North+West+Shelf+Venture+signs+preliminary+agreements+to+process+third-party+gas.pdf.
ibid.
1%8Woodside Energy.Investor briefing day 2018
44
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In all scenarios, all existing domestic gas supply sources are included in the model, as well as the four

identified prospective supply sources.

Depending on the variousinput assumptiong®for the low, base, and high scenarios, new supply sources are

triggered to commence if:

9 Forecast WA domestic gas prices exceed the longun costs of production (LRC), for domestic gasonly
projects.

1 Forecast LNG prices exceed their LB for LNG linked projects.If the source commences, it is assumed that
an associated 15% DMO will be offered to the domestic gas market.

Nameplate production capacity is expected to exceed potential gas supply in all three scenarios over the

outlook period. In summary:

9 Between 2019 and 2022, the production costs of all available supply sources are lower than the domestic
gas price forecast in all three scenarios, resulting in identical potential gas supply forecasts.

9 Despite new prospective supply commencig in 2022, gas supply is forecast to decline relative to the 2019
level over the outlook period in both the base ¢1.6% average annual growth) and low-2.8% average
annual growth) scenarios due to reserve depletion at existing production facilities.

1 In the high scenario, potential gas supply is expected to increase slightly (0.5% average annual growth) over
the outlook period as further new supply sources commence.

1 In the base and low scenarios, the forecast LNG price is insufficient for some LNi@ked projects to be
developed during the outlook period.

3.5.1 Comparison of 2018 WA GSOO and 2017 WA GSOO

The base scenario potential gas supply forecast for the outlook period is compared with the potential gas
supply forecasts for the base scenario developed fathe 2017 WA GSOO (forecasting the period 2018 to

2027) inFigure 15

Figure 15 2017 and 2018 base scenario potential ~ gas supply forecasts, 2019 -28
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195ee Appendix A3 for further degils of the potential gas supply modelling methodology.
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The key differences between the base scenario forecasts in the 2017 WA GSOO and the 2018 WA GSOO are:

1 Revisions tothe potential gas supply model, which this year took account of reserve decline in existing
production facilities, resulting in the 2018 base scenario potential gas supply falling from 2024 until 2028. In
comparison, the 2017 WA GSOO potential gas supplyadel forecasts assumed that reserves were replaced
as gas fields were depleted.

1 Updates to production cost information in the model, which this year used shorrun costs for existing
facilities rather than longrun costs.

1 The 2018 WA GSOO potential gasupply forecasts incorporate prospective supply sources. This change
increases the base scenario potential gas supply between 2021 and 2024 relative to the 2017 WA GSOO
forecasts, which excluded prospectie supply sources (see Section.8 for further information).

1 The higher forecasts for 2019 are partly due to additional gas supply from Pluto (40 TJ/day), assumed in the
2018 WA GSOO model.

For further information about the changes to the potentialgas supply model, see Appendix A3
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4. Domestic gas market
supply-demand
balance

This chapter briefly summarises key points in relation to the WA domestic gas demand and
potential gas supply forecasts, before considering the supptgemand balance.

41 Summary of gas demand and pot et

In summary,a positive outlook for commaodities over the 201928 period is expected to lift gas demand, as
new gasconsuming mining and minerals processing projects commence

1 With publicly announced new resource projects and expansiongpmmitted projects are estimatedto add
50 TJ/day to forecast gas demand in the low, baseand high scenarios.

9 The 10year forecasts for commaodities production and prices have strengthened from the forecasts used in
the 2017 WA GSOO, particularly for nickel, zinc, copper, and lithium. Dteethe continued expected
strength in the WA resources sector and secondary processing, a further 3d/day from 13 prospective gas
demand projects is added under the high demand scenario.

Gas demand in the SWIS GPG sector is expected to see increasedafaitity, facing downward pressure as

new renewable generation is anticipated to enter between 2019 and 2024. Following this, growth returns as
some existing generation capacity is assumed to no longer be economically dispatched. In the base scenario,
gasdemand is forecast to be around 17TJ/day higher in 2028 than if the existing generation mix was
unchanged.

The potential gas supply forecasts are underpinned by prospective supply projects and those under
construction. In 2019, facilities under construabn will commence, adding 240TJ/day in supply capacity,
including:

1 Wheatstone production facility.

1 Pluto LNG project directly injecting pipeline quality gas and providing LNG for domestic consumers from a
new LNG truckloading facility.

From 2022, gassupply availability is expected to increase further if several prospective supply projects
commence. The upper boundof supply from these sources is 4857 J/day by 2028,ncluding:

1 Development progress for the large offshore Scarborough and Browse fields,hich are expected to use
existing processing infrastructure.

fMi t sui s acquisition of AWE Limited, which may give g
WaitsiaStage 2 field and production plant, where reserves were recently upgraded.

1 A new owner and development concept for the Equus fields. This is currently proposed to be developed as
a stand-alone LNG project, although there are options to use emerging spare capacity at existing facilities.
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Development plans for these prospective domestic gas supplyosirces have solidified compared to 2017,
although they are yet to reach FID.

Potential gas supply declines relative to the 2019 level over the outlook period in both the base and low
scenario forecasts due to reserve depletion at existing production fadies, despite new prospective supply
commencing in 2022. In the base and low scenarios, the forecast LNG price is insufficient for some

LNG linked projects to be developed during the outlook period. In the high scenario forecast, potential gas
supply is expected to increase slightly as further new supply sources commence.

42 Supqleynand bal ance

In the base scenario forecasts, potential gas suppbxceeds gas demand by at least 160 TJ/day until the year
ending 2020, as showrin Fgure 16and Table 22 Despie new supply commencing, potential gas supply
declines from 2019 to 2021, in line with reserve depletion at existing production facilities. There is a tightening
in the market projected in 2021, when potential gas supplgnly exceeds forecast gas demand by7TJ/day.

This tightness may be alleviated by acceleration of production from existing processing facilities or
withdrawals from gas storage facilities. Bw supply sources are available and economically viable to enter the

market in 2022.

Figure 16 WA gas market balance (TJ/day), 2019 -28
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2 Increasing the production rate from existing reserves, given the general underutilisation of existing processing capacityertbby
depleting these reserves at a faster rate than at present.
Source: AEMO and MJA.

Table 22 WA forecasts, base scenario potential gas supply and demand (TJ/day), 2019 -2028
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 5-year 10-year

average average
growth growth
pa (%) pa (%)

Potential 1,345 1,241 1,101 1,142 1,170 1,257 1,223 1,192 1,165 1,140 -3.4 -1.8

supply

Demand 1,069 1,077 1,084 1,088 1,091 1,104 1,118 1,121 1,127 1,131 0.5 0.6

Source: AEMO and MJA.
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42.1 Additional supply representations

AEMO has developed additional gas supply scenarios to reflect possible market outcomes under different
assumptions.

Scenario 1: New supply sources are delayed by two years

To better understand the i mpact of deforprgspectivecsupphbhe pr opc
sources, AEMO modelled an additional scenario with a twyear delay in availability from these date’s?

This results in forecasts of potential gas supply falling between 2019 and 2023, then increasing slightly as new
supply comes online in 2024 and 2025.

In this case, AEMO projects insufficient supply to meet demand in the period 2022 to 2026. While thisudd
be alleviated by increasing output from existing facilities, ramping up production may require rapid rates of
reserve depletion that may be operationally challenging.

Scenario 2: No prospective supply projects commence

Potential gas supply from exishg and under-construction projects is likely to be insufficient to meet the low,
base, and high forecast gas demand scenarios without the development of prospective supply sources, as
shown in Figure 17.

In forecasts under this scenario, which assumes myospective supply sources are developed:

1 A supply shortfall may emerge from 2022(assuming existing facilities do not increase production by
accelerating reserve depletion ratesnd gas consumers do not make withdrawals from gas storage
facilities).

1 The supply deficit compared to the base demand scenario would worsen each year as demand grows,
reaching nearly 276TJ/day by 2028.

Existing domestieonly facilities tend to be constrained by their existing reserves, while LNdinked projects
(excluding the NWS), despite having sufficient reserves, are constrained by their available processing capacity.

Figure 17 Prospective supply compared to gas demand scenarios, 2019 -28
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H100therwise using the base scenario assumptions
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Based on this scenario, AEMO considers that prospective supply sources are required to be developed to
meet forecast gas demand. If all the prospective sources considered by AEMO (Browse, Equus, Scarborough,
and Waitsia) are developed, gas supply would bsufficient to meet forecast gas demand over the entire
outlook period. However, there is still uncertainty about the development path of these supply sources,
whether they will reach FID or meet announced commencement dates, and the quantities of gas thatay be
made available to the domestic gas market.

Additional prospective supply sources or backfill gas fields could be developed during the outlook period
(Greater Gorgon fields, Roc/Phoenix, or others) if there is a shortfall of gas in either the dom&sbr LNG
markets. While AEMO has not included these supply sources in its assessmentyarious reasons (see
Sections 3.3 and 34 for further information), changing market conditions over the next 10 years may
accelerate development plans.

AEMO will cortinue to monitor developments that may change this assessment, particularly any changes in
the price outlook for LNG or domestic gas, and will report on these changes in future WA GSOO reports.
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5. 2018 Formal information
request process data
analysis

5.1 | ntuocotdi on

This chapter presentgin aggregate form, to respect confidentiality) information submitted by GMPs and non
GSiI participants through the 2018 FIR process conducted in March 26%&overing either the 10year outlook
period 2019 to 2028 or as at Marh 2018. For demand, this data covers roughly 70% of the average daily gas
consumption for WA in 2017, while the maximum contracted demand covers all GMP$ Where possible,
AEMO has used the FIR data as inputs to develop the gas demand and potential supgbtrecasts for the 2018
WA GSOQO report.

AEMO conducts a confidential formal information request (FIR) process annually, which collects data and
information from Gas Market Participants (GMP&¥for the purposes of the WA GSOO. The process was first
conducted in 2017 in line with the provisions set out in the Gas Services Information (GSI) RUfésAll GMPs
responded to AEMOO0 s -G padiaparts paviddd indoomaton vielontarily.

The data presented in this chapteras part of the 2018 formalinformation request processincludes:
9 Gas demand and supply estimates.

1 Contracted volumes.

1 Gas resources and reserves.

9 Domestic gas prices that would encourage expansion or cause closure of gg®nsuming facilities.

1 Key market events that GMPs identifiedyhich may impact the WA domestic gas market balance.

HIAll 2018 FIR data is provided to AEMO is the latest available as at March 2018.

112The 2018 FIR expected demand data excludes gaswered electricity generation (GPG) and facilities that are not required to be registered as GMPs (such
as small commercial gas users). AEMO has not included estimates of the remaining 30% of gas consumption in this repdiast GPGswere exempted
from this request, becauseit is not feasible for mid-merit or peaking generation facilities to assesslaily expected demandover a 10year outlook period,
due to the irregular dispatch of these facilities. GPGs were, however, required to submit their maximum contracted gas demamncer the period.

3ynder GSI Rule 21, GMPs include Registered Facility Operators and Registered Shippers, although some exemptions are avaiablexample, some
facilities that consume gas are not responsible for the shipping of this gas and are thus hrequired to be registered. The GSI Register for GMPs and
Facilities is maintained and updated regularly by AEMO. Both are available [tps://www.aemo.com.au/Gas/WA Gas ServicesInformation/GSk
participant-information/GSkregister.

141 November 2016, the Economics and Industry Standing Committee (EISC) of the WA Legislative Assembly reported on the cotpilaf the WA GSOO,
and recommended AEMO develop a more formal annual process for gathering informationThe first FIR was conducted in 2017 in response to this
recommendation. Source:EISCThe Compilation of the WA Gas Statement of OpportunitieReport 10, November 2016. Available at
http://www.parliament.wa.gov.au/parliament/commit.nsf(Report+Lookup+by+Com+ID)/4COD5C725939DFDE4825806600283C6C/$file/20161110+The+C
ompilation+of+the+WA+Gas+Statement+of+Opportunities.pdf .

1%Under GSI Rule 106, AEMO may require GMPs to provide information for the WA GSOO. This does not cover all particppanthe WA domestic gas
market.
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Other information*¢submitted in the FIR process has not been presented to preserve confidentiality for
individual respondents.

AEMO has taken due care to regncile the information receivedbut accepts no liability for any errors it may
contain. The data reported is from the 2018 FIR, unless otherwise specified. It should be considered indicative
only and does not represent AEMO forecasts.

52 Gas demand and supply dat a

For the 1Gyear outlook period 2019 to 2028, AEMO requested GMPYto provide:
1 For gas consumers) total expected and maximum contracted gas demand estimates by facility.

1 For gas production facility operators and their joint venture partners total firm supply capacity and
maximum contracted gas supply estimates by facility.

The sections below provide comparisons between these measures to give indicative insights on the WA gas
market over the next 10 years.

5.2.1 Total expected and maximum contracted gas demand

Figure B presents the expected!® prospective, and contracted gas demand submitted by gas consumers
through the 2018 FIR (covering around 70% of total WA gas consumption).

Figure 18 Total expected, prospective, and maximum contracted gas demand submitted by GMPs, with
estimated gas demand (TJ/day), 2019 -28
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—e— Total maximum contracted gas demand (2018 FIR)
Source:GMPs as at March 2018.

160ther information collected through the 2018 FIR, but not reported, includes future and prospective supply or gasonsuming facility names, their
capacities and development status, and consumptiofby pipelines and storagefacilities.

Altogether, 36 GMPs and six norGSI market participants responded to the 2018 FIR, providing responses related to 45 gamsuming facilities, nine gas
production facilities, eight pipelines, two storage facilities, and the main distributio network. All non-GSI submissions were from gas suppliers. The FIR
excluded multiple entities which report for the same facility, facilities no longer operating but not deegistered, and retailers (to avoid doublecounting).

118Total expected gas demand includes projects that have taken a Final Investment Decision (FID) and are expected to commen@9it8 or after, but
excludes some GPGs, as detailed in footnote 119.
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Based on this data, gas demand is expected to grow at a slow annual rate of 0.6% between 2019 and 2023,
then fall more than 6% between 2023 and 2024. This is likely related to the end pfoduction life for some
mines. Post 2024, expected demand stays relatively stable to 2028.

In addition to expected demand, GMPs provided estimates of incremental prospective demand, which
included new or expanded gasconsuming facilities® While it is unikely that all these projects will be
developed, the data gives a more speculative indication of future WA gas demand compared to the 2017 FIR
data. Prospective demand may add up to 125 TJ/day above expected gas demand by the end of the outlook

period.

Total maximum contracted gas demand exceeds expectedas demand (which excludes GPGeported in the
2018 FIR between 2019 and 2020, but falls rapidly between 2021 and 2024, to reach 55% of expected demand
by 2028. Maximum contracted demand does not necessédy match expected gas demand, as the latter figure
excludes GPGs and gas consumers are often not required to take the maximum quantity.

5.2.2 Total firm gas supply capacity and maximum contracted gas supply

Domestic gas production facility operatorsand joint venture partnerssubmitted estimates oftotal firm gas
supply and maximum contracted gas supply®°for their facilities and individual corporate entities, as shown in
Figure 19 with a comparison to total nameplate capacity?:

Figure 19 Total firm and maximum contracte  d gas supply estimates submitted by =~ market participants
compared to total nameplate capacity (TJ/day), 2019 -28
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Source:GMPsand some non-GSl participants, as at March 2018.

The total firm gas supply capacity represents the supply capacity of domestgas production facilities that
respondents expect to make available to the WA market, given current gas reservés

H19%projects were classified according to development stagé FID, environmental approval, internal approval, or speculative.

12°This does not represent the total contracted supply in the whole WA domestic gas market, because supply contracts that &edd by non-GSI market
participants were not captured in the information request. Data was collected for the Wheatstone domestic gas production facility, although it has yet to
commence operations.

21The total nameplate capacity of the domestic gas production facilities was based on GBB data. Availabléntips:/gbbwa.aemo.com.au/#capacities

2250me submissions for firm supply capacity did not appear to reflect reserves decline, where these are depleted annuallyne livith current production
levels for the faclity over the outlook period. Respondents may have assumed that reserves would be developed to support backfill of their doste gas
production facilities.
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Submissions by participants show that they expect total firm gas supply capacity to be lower than the total
nameplate capacity of the assoc@ted domestic gas production facilities over the outlook period. In 2019, the
estimated total firm supply capacity is 1,579 TJ/day, accounting for 86% of the total nameplate capacity. After
growing to 1,596 TJ/day in 2020, firm supply capacity is expectad decrease gradually over the rest othe
outlook period. By 2028, estimated total firm supply capacity is expected to be 11fwer than in 2019.

Participants expect the total maximum contracted supply to be well below the total firm gas supply capacity.
In 2019, the total maximum contracted gas supply is estimated to account for386 of the total firm gas supply
capacity. This proportion is expected to fall every year over the outlook period, reaching 23% in 2024 and
18% in 2028. The contracted gas volumés expected to decrease rapidly between 2020 and 2024, reflecting
the expiration of long-term contracts, with few new contractsyet finalised to replace them

5.2.3 Total maximum contracted gas supply and demand

The total maximum contracted gas supply and demad submitted by participants are roughly equat®
between 2019 and 2023, as shown in Figur20.

Figure 20 Total maximum contracted gas supply and demand estimates submitted by market participants
(TJ/day), 2019 -28
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Source:GMPsand some non-GSI participants, as at frch 2018.

In 2024, participants expect total contracted gas supply to fall more sharply, compared with contracted gas
demand, resulting in a difference of 1281 J/day. Some gas consumers may have assumed the renewal of gas
demand contracts after long-term contracts expire, while suppliers may assume that they will have the
opportunity to negotiate new gas sales agreements. Both contracted demand and supply are expected to fall
more gradually over the period from 2024 to 2028. In 2028, contracted gas supplis estimated to be
153TJ/day below contracted gas demand.

123AEMO clarified the wording of the 2018 FIR to ensure that maximum contract quantity was providéy both consumers and producers, leading to better
alignment between the two data sets this year (see Chapter 2 of the 2017 WA GSOO. Availablétaps://www.aemo.com.auk
/media/Files/Gas/National_Planning_and_Forecasting/WA_GSO0/2017/20¥A-GSOO.pdj.
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5.24 Gas supply/demand balance

Participantsd est i mapacikysxceedthetexpacd gasfdemantts/ar thepdutipok
period (bearing in mind the exclusion of GPGs in demand), with theurplus ranging from 805 TJ/day in 2019
to 680 TJ/day in 2028, as shown in Figur21l The surplus level reduces to 87 TJ/day after 2023 if prospective
demand is considered in addition to the expected gas demand.

In 2019, the sum of the expected angbrospective demand is 775 TJ/day, accounting for3Pb of the total firm
supply capacity. By the end of the outlook period, this high case demand reached% of the total firm supply
capacity.

Figure 21 Total firm gas supply capacity and gas demand estimates submitte d by market participants
(TJ/day), 2019 -28
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53 Resources and reserves

Domestic gas production facility operators and joint venture partners reported the volumes of 2C gas
resources and 2P gaseserves associated with all their WA petroleum production licences, as well as 2P gas
reserves that are physically connected to each existing domestic gas production facifity This resources and
reserves dataiani nput i nto AEMOOs mpdelt enti al gas supply

The aggregate 2C gas resources and 2P gas reserves connected to domestic gas production facilifes
compared with the figures collected under the 2017 Flid Table 23 Connected reserves have increased 36%

from the volume reported in the 2017 AR.

124Note that this represents roughly 70% of the 2017 average daily gas consumption.

125Contingent resources are considered lessommercially viable than reservesand 2C resources are considered the best estimate of subommercial
resources. Prospective resources are estimated volumes associated with undiscovered accumulations of gas. Reserves are tigsofi gasthat are
anticipated to be commercially recovered from known accumulations. Proved and probable reserves (2P) are considered the best estenait
commercially recoverable reserves.
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The 2018 FIR figure for total 2C resources for all WA petroleum production licences is 21% lower than the 2017
FIR figure. In 2017, AEMO estimated the resources held by r@8S| market participants but did not repeat this
process in 2018 to avoid inaccracy'?%.

Table 23 Total 2C gas resources and 2P gas reserves submitted by market participants (PJ) , 2017 and 2018

Gas reserves and resources 2017 (PJ) 2018 (PJ)
Total 2P reserves connected to domestic gas production facilities 35,159 47,886
Total 2C resources 74,073 58,526

2Collected under the 2017 FIR, but not reported in the 2017 WA GSOO.
bReported in the 2017 WA GSOO.
Source:GMPsand some non-GSl participants, as at March 2018.

54 Gas prices that would influenceée

Figure 22 Gas price estimates on considering changes of gas consumption submitted by market
participants (A$/GJ), 2018
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Source:GMPs as at March 2018.

Six gas consumers provided WA domestic gas price levétdover the outlook period that would:

1 Encourage expansion of their gas demandeither through existing or new facilities).

1 Prompt reduction of their gas demand (through closure or curtailment).

Two more consumers provided comments on gas prices and other factors that would affect their operations.

In total, these eight gasconsumers represent around 25% of gas consumption in WA (2017), based on their
historical gas use.

2650me large gas resources and reserves holders are not GMPs.
2The gas prices were providd in 2018 A$/GJ.
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The prices which would encourage expansion of gasonsuming operations are relatively low
($1.96gigajoules [GJ minimum, $2.75/GJ median, and $3.05/GJ maxum) compared to recent historical gas
prices, which averaged $4.97/GJ in 20 Figure 22§28

The range of prices which would cause contraction or closure of existing gasonsuming facilities is quite
wide ($3.69/GJ minimum, is $7.37/GJ median, $10/GJ maximum).

In addition to gas prices, some other factors, such as international commodity pricespnstruction and labour
costs, were also mentioned as triggers for gas consumers to consider changiriigeir current operation scales.

55 Mar ket events which may i mpact
mar ket -dseunpapnidy bal ance

In total, 16 gas consumers and producersigpliers identified specific prospective events that they believe
may impact the WA domestic gas market balance over the 1@ear outlook period. AEMO used this
information to ensure that these key events are represented in the gas demand and potential suppforecast
scenarios developed for the 2018 WA GSOO. AEMO categorised the events into four major issue types,
shown in Table24.

Table 24  Prospective market events which may impact the WA domestic market balance , submitted by
market participants  (number), 2018

Category Number of respondents

Domestic gas price changes 21
Prospective supply (new production projects) 19
Continuing supply (existing production projects) 8
Significant demand change (increase - prospective lithium/battery related minerals; 2

decrease 0 price change)
Source:GMPsand some non-GSil participants, as at March 2018.

Events that would result in WA domestic gas price changes were foremost in the minds of FIR respondents.
These events included:

9 The effect of the expiration of legacy longterm gas sales contracts on domestic gas prices.
1 Commencement of new supply sources.

i Effect on delivered gas prices from potential pipeline expansions, such as the Wesast Pipeline being
studied by the Australian Government.

Almost equally important to respondents was the likelihood of, or uncertainty around, the entry of new
domestic gasonly or LNG linked prospective supply sources, including the timing of delivery of Domestic
Market Obligation volumes into the WA market over the outlook period.

The declne of reserves at existing domestic gas production facilities and uncertainty around their continued
sales volumes was mentioned less frequently. The potential for demand destruction or rapid demand growth
was of limited concern for respondents.

28 A Department of Mines, Industry Regulation and Safety.atest Statistics ReleageMajor Commodities Resources Fil&vailable at
http://www.d mp.wa.gov.au/About Us-Careers/LatestStatistics Release4081.aspxViewed: 6 September 2018.
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6. Implications of
government and
industry initiatives

Thischapter examines events and initiatives that have implications for thé&/A domestic
gas market.

61 I nitiatives affecting gas suppl

Initiatives in this section have the potential to increase or decreaseurrent or future gas supply to the WA
domestic gas market.

6.1.1 WA fracking inquiry

In September 2017, the W/State Government-?®

fBanned hydraulic fracture stimulation (ofrackingé) dr
existing and future petroleum titles in the South-West, Peel, and Perth metropolitan regions, with a
temporary moratorium on the remainder of the State.

9 Announced that the outcome of an independent scientific panel inquiry into the effects of fracking on the
WA environment will inform future policy decisions and determine whether the temporary moratorium
outside the South-West, Peel, and Perth metropolitan regions becomes a permanent ban.

The inquiryds ter mM¥amohgotheest er ence i ncluded

1 Using scientific and historical evidnce to assess the level of the health and other risks associated with
identified impacts.

1 Recommending a scientific approach to regulating fracking that could acceptably mitigate or minimise risks
if the moratorium were to be lifted.

The panel sought inbrmation and submissions from industry, scientific experts, and the wider communit§t
Its final report was delivered on 12 September 2018, In November 2018, the WA Government announced
that hydraulic fracture stimulation of petroleum wells will not be pemitted over 98% of the state, finalising a

129 Statement by the Minister for Mines and Petroleum in the WA Legislative AssembMlydraulic fracturingd South West ban and statewide moratoriund
Inquiry estabishment, 5 September 201Available at
www.parliament.wa.gov.au/Hansard/hansard.nsf/0/0ca40786ca865931482%%00230d67/$FILE/A40%20S1%2020170905%20p333300b. pdf.

130 Hydraulic Fracture Stimulation Inquiry PaneBcientific Inquiry into Hydraulic Fracture Stimulation in Western Austral@aNovember 2017, pg. 1. Available at
https://frackinginquiry.wa.gov.au/sites/default/files/Scientific%20Inquiry%20into%20Hydrack20Fracture %20Stimulation%20in%20WA %20
%20Background%20Paper%206203%20November%202017.pdf

lIndependent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in Western Austral&ubmissions LibraryAvailable at
https://frackinginquiry.wa.gov.au/submissionlibrary.

132|Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in Western Australinal Report Available athttps:/frackinginquiry.wa.gov.au/.
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temporary ban and moratorium based on regional location. This wiltonstrain the development of onshore
gas supply.

6.1.2 Petroleum licensing reviews

NOPTA review of NWS retention leases

In 201718, the National Offshoe Petroleum Titles Administrator (NOPTA) launched a revaluation of the
commercial viability of 10 offshore petroleum retention leasé€3in the Browse and Carnarvon basins, and
provided an initial report on its review3*to the Joint Authority of Western Ausgralia, which has authority to
grant, refuse and cancel petroleum title§® The leases were selected to be analysed for their development
potential and ability to be processed through the KGP. The results of this review could impact future supply of
gasthrough the KGP.

Council of Australian Governments (COAG) Energy Council Review of Petroleum Licensing
Regulations

The COAG Energy Council began conducting a Review of Petroleum Licensing Regulations across Australia
(all states and territories except Tas@amnia) in 2017, considering the whole retention lease framework. Three of
the four review phases have been completed to date. The review addresses concerns from large domestic gas
users that retention lease provisions give established companies a mechanigmwithhold gas from the
domestic mar ket by planning production for a | ater

The key findings of the draft report, published in August 2018, were:

1 In general, the retention lease regimes supported exploration and development, priding flexibility to
address resource commercialisation challenges.

fThere was no evidence of producers withholding (or

The draft report proposed five broad reform options, aiming to enhance clarity and improve frameworks and
processesassociated with retention lease regime’s® The COAG Energy Council will consider the report
recommendations in 2019. Changes to petroleum licensing regulations could alter the development plans of
existing licence holders, if retention leases were relingsted.

6.1.3 Petroleum Resource Rent Tax (PRR yeview

The Commonwealth Treasury initiated a review of the tax regime for oil and gas projects in November 2016.
This review, conducted by an independent expert, recommended improvements to the PRRT, including

tior

deceasing the ouplift rateo for new and proposé&d projec

In November 2018, the Commonwealth Government released its final response to the PRRT review. The
changes to the PRRT, to be introduced from 1 July 20%A¢lude:

1 Lower uplift ratesd the general expenditure uplift rate will be limited to the Long Term Bond Rate (LTBR)
plus 5 percentage points (instead ofthe previous rate of LTBR+15%) for projects that apply for a production

133Retention Leases are awarded for an initial period of five years for petroleum discoveries that are not currently commergialiable, but likely to become
commercial within the next 15 years. When the discovery is deemed commercial, the lease must be converted to a Production Licence.

134NOPTA.NOPTA Annual Report of Activities 20418 pgs. 4 and 13Available athttp://www.nopta.gov.au/_documents/NOPTAAnnuakReport-of-Activities
201718.pdf
135The Joint Authority @mprises the Commonwealth Minister for Resources and Northern Australia and the relevant WA Minister

136 Noetic Group. Review of Petroleum Retention Lease Arrangements in Australian JurisdictiBegort for the Department of Industry, Innovation and
Science, July 2018. Available at
http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Noetic%20Group%20report_Review%20620Petroleum%2
OLicencing%20Reglations.pdf.

137The PRRT is a tax on profits generated from the sale of marketable petroleum commodities, including natural gas. PRRT hadiegpo most offshore
petroleum projects since 1987. PRRT is levied when a project has recovered all eligible progxpenditures, including a threshold rate of return.

B8Australian Government Treasury. ORelease of the Petroleam Resource Rent
http://sjm.ministers.treasury.gov.au/mediarelease/038 2017/
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licence after 1July2019. Egloration expenditure incurred from 1 July 2019 will be subject to the decreased
uplift rate®®

1 Onshore projects will be removed from the PRRT regime.

1 The Commonwealth Treasury will commence a review into regulations that determine the price of gas in
integrated LNG projects for PRRT purposes.

Changes to the tax regime could affect the business case for several offshore projects that have been
proposed but have yet to attain FID.

6.1.4 West-East Gas Pipeline (WEGP) pfeasibility study

The 2017 Federal Budgeaallocated funds for a study into a westeast gas transmission pipeline from WA to
South Australid*®. ConsultantsGHD Group and ACIL AllenConsulting were awarded the study contractto
deliver the pre-feasibility report in March 2018* No further information from the study has been released as
at October 2018. If the WEGP was to be developed, it would open a new demand market for WA gas
suppliers.

6.1.5 Australian Domestic Gas Security Mechanism (ADGSM)

The ADGSM was initiated by the Australian Government in 201d address projected gas supply shortfalls in
the east coast markets. Under the ADGSM, the Federal Minister for Resources and Northern Australia can
determine whether export restrictions should be imposed to avoid any potential shortfall in meeting domest
demand for gas in eastern and southeastern Australia. The three east coast LNG exporters signed Heads of
Agreement in October 2017, and again in September 2018, formally committing to provide a secure supply of
gas to the east coast domestic market urit 20202 While the ADGSM does not apply in WA, it has put
greater focus nationwide on consideration ofgas supplysecurity.

6.2 I nitiatives affecting gas demail

Initiatives in this section have the potential to increase or decrease current or future gas demdrn WA.

6.2.1 Gas in processing lithium and other energy metal resources

Secondary processing of lithium is energyintensive and could be aconsiderabledriver of gas demand in
future.

WA could be a crucial supplier to the growing energy metals market of lithim, which is required for the

manufacture of rechargeable lithiumion batteries used for energy storage. The Reserve Bank of Australia

projects an increase in export volumes for nofferrous metals, with copper and lithium driving growth, and

lithium exports expected to triple'*3 The Commonwealth Government, WAState Government, and industry

have all expressed a common i nt er e substantiallithimedepgsitso wi ng | i

139 Commonwealth TreasuryGovernment response to the Petroleum Resource Rent Tax Rg\v2eMovember 2018. Available at
https://treasury.gov.au/publication/p2015t339508/.

“The Hon. Mathias Cor mann, AusEast&asiPipainepté eiasti @i | 1oy Btwmayde. 30WOst ober 2017.
http://www.environment.gov.au/minister/frydenberg/media-releases/mr20171030.html

141paustralian Government Department of the Environment and EnergyWesteast gas pipeline prefeasibility study 30 October 2017. Available at
https://www.energy.gov.au/news media/news/west east gas-pipeline-pre-feasibility-study.

“2Mi ni ster for Resources and Northern Australia. ONew Heads of Agreement to s
https://www.minister.industry.gov.au/ministers/canavan/mediareleases/newheads agreement-secure-gas-supply.

143Reserve Bank of AustralisStatement on Monetary Policyp Bo x C  Ou't Hoeorkr ofuossr mmeatnal exportso6, August 2018. Avai
https://www.rba.gov.au/publications/smp/2018/aug/box c-outlook-for-non-ferrous-metal-exports.html.
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The WA State Government established a taskforce on lithium ad other energy materials in May 2018, which
is due to present recommendations to the WAState Government by November 2018* The taskforce held
the first industry consortium on its Lithium and Energy Materials Strategy in July 2048

Resources and Energy Qu arterly (REQ) lithium forecasts

The REQ summarises the forecasts of the Commonweal th C
resources and energy commodity exports.

Its September 2018 issue contains a special focus on lithium, highlighting thét

9 WA is rich in hard rock (spodumene ore) deposits, which can be converted to lithium hydroxide using a
relatively simple process. This gives WA producers a processing cost advantage compared to other large
lithium producers (Chile, Argentina and Bolivia)wvhere lithium is contained in brine that is first pumped
from underground and then harvested as evaporation occurs from surface ponds.

1 Lithium is crucial toelectric vehicle(EV) batteries, and EVs are poised to dominate the auto market in the
future, so steeply rising demand for lithium is projected and investment conditions are strong.

9 WA is a strong candidate for lithium refining, because it has ready access to the raw materials required to
build EV batteries and other energy storage devices, as welsavorld-class port facilities (including a
proposed new port in Kwinana), relatively low energy costs, and reliable gas supplies.

9 WA has already seen large investment in new lithium mines, coupled with larger investments in secondary
processing. Earningsdr spodumene ore from WA increased by 166% in 2017 to A$780 million, and five
large processing plants are proposed or under construction in WA.

The REQ forecasts Australia could becomersteworthy refiner by the early 2020s, with greater earnings in
lithium hydroxide (the output of secondary processing) than spodumene ore.

Regi onal Devel opment Australia (RDA) case for WA as o0l

RDA published a report in July 2018 building a case for WA becoming a hub for battery mineral mining and
processng, battery manufacture, and recycling referred to
recommendations relevant to gas demand in WA include&’:

9 A Specialised Industrial Parkn Kwinana as a base for Lithium Valley, in conjunction with the WA and
Federal Goernments.

9 WA State Government incentives to assist priority industries that use energy metals, and policy to regulate
and incentivise EV uptake, which could have flowon effects for electricity demand, including gas demand
for GPG.

91 WA and FederalGovernment bilateral approval processes for key sites in WA (such as Kwinana) to
accelerate planning approvals for strategic Lithium Valley projects.
Bid for Future Battery Industry Cooperative Research Centre (FBICRC)

In May 2018, the WA Government Budgetommitted $5.5 million to the Minerals Research Institute of WA
( MRI WA) 86s bid for the FBICRC, if the bid is successful

“Government of Western Austral i an-aloiNeew isnter altietghyi utno ocpappoirttaul niistey 6o,n 204n cMay 2018.
https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/05/Newtrategy-to - capitalise on-once-in-a-lifetime-lithium-opportunity.aspx, Chamber
of Commerce and I ndustry-gWest eonnAbst d%luly 2018 vAuailablél dtast/eiway.com/about-us/news-and-
media-statements/industry-govt-join-for-lithium-strategy.

“SGovernmentof WesternAist ral i a. oLithium taskforce announces first industry consortium
https://www.mediastatementswa.gov.au/Pages/McGowan/2018/06/Lithiurtaskforce-announcesfirst-industry-consortium.aspx

146 pepartment of Industry, Innovation and ScienceResources and Energy QuarterfySeptember 2018Available athttps://www.industry.gov.au/data-and-
publications/resourcesand-energy-quarterly-september-2018

147 Regional Development AustraliaLithium Valley,13 July 2018. Availabléttps://www.rdaperth.org/rda-projects/lithium-valley/.
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MRl WAds bid aims to |l everage WAOds new energy materi al
committing cash and in-kind contributions in Stage 1*¢ The FBICRC is to be headquartered in Perth, with

initial proponents including Pilbara Minerals and Tiangi Lithiuff®. In October 2018, the FBICRC was

announced as one of six shortlisted applicants®, and the winner will beannouncedin Q1 201%*

Association of Mining and Exploration Companies (AMEC) report on lithium industry

AMEC commissioned a report on the lithium industry in Australia and how to incentivise downstream
processes that devel op higharvalue mflningeaddsproassipgaoblithium. The repoct r 0 s s
found value-add opportunities throughout the lithium production process and suggested that a large battery
chemical plant in Australia would be globally costeffective, due to the dependable and aailable supply of

raw materialg®2

6.2.2 Gas as marine fuel

International Maritime Organisation (IMO) emissions regulations

In October 2016, the IMO announced it had decided to implement stricter regulations on sulphur oxide and
particulate matter emissions fromthe international shipping sector from 1 January 2028% The IMO notes
that more ships are already using gas as a shipping fuel, due to its lower pollution impact compared with
traditional marine bunker fuels® If the use of gas as a marine fuel continueto grow, there is potential for
greater gas demand from the international shipping sector.

The IMO**®hasfurther adopted a strategy to reduce GHGemissions from shipping and to identify investment
opportunities for LNG bunkering, in which LNG is used as shipping fuel*®

0Green Corri dor O6-fuplledoshippiog f or L NG

Concurrently, the 0Green Corridor 6 Joi nfuellddbukesasrierr y Pr o]
for the Australia-China iron ore and coal trade route. The WA partners, includg Woodside, Rio Tinto, BHP,

Shell, and others, have conducted a feasibility study on a LN@ielled very large ore carrier, with its concept

design currently undergoing confirmation and approvat®”. Woodside is already using a LN&owered

support vessel forits assets in the Exmouth and Pilbara areas, and is investigating converting its entire fleet of

marine support vessels to LNG over the next five yedfs

“8Mi nerals Research Institute of Western Australia (MRIWA). OFuture Battery I
https://www.mriwa.wa.gov.au/news/fbil.

149 MRIWA. Future Battery Industries Cooperative Research CentRrospectusMay 2018. Available ahttps://www.mriwa.wa.gov.au/wp
content/uploads/2018/06/03- FBtCRG Prospectus.pdf

Mi ni ster for Industry, Science and TechnoblbcgpedoAppsliacamntts Medi al r et edhsteo &
at https://www.minister.industry.gov.au/ministers/karenandrews/mediareleases/applicantsshortlisted deliver-new-industry-focused research .

BiGovernment of Western Australia. OMcGowan Government back®valleabi d for batter
https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/07/McGowaGovernment backs WA-bid-for-battery-research centre.aspx

152 AMEC.A lithium industry in Australia,30 January 2018. Availablat
https://www.amec.org.au/Public/Advocacy/AMEC_Submissions/A_lithium_Industry_in_Australia.aspx

153 |nternational Maritime Organisation (IMO) Suphur oxides (Sox) and particular matter (PM)Regulation 14Available at
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Sulphuroxides (SOx} %E2%80%93Regulation-14.aspx
Viewed: 20 November 2018. IMO Marine Environment Protection Committee (MEPEC)"7ession, 2428 October 201628 October 2016. Available at
http://www.imo.org/en/mediacentre/meetingsummaries/mepc/pages/mepc-70th-session.aspx

154IMO. Frequently Asked QuestionsIMO regulations to reduce air pollution fronships and the review of fuel oil availability20 September 2016Available at
http://www.imo.org/en/MediaCentre/HotTopics/GHG/Documents/sulphur%20limits%20FAQ_2M9-2016.pdf .

155With the European Bank of Reconstruction and Development

1561MO. Greenhouse gas emissionswvailable athttp://www.imo.org/en/OurWork/environment/pollutionprevention/airpollution/pages/ghg _-emissions.aspx
Viewed: 22 November 2018.

157DNV GL.Green corridor JIP takes LNG propulsion to the next le&0une 2018. Available dtttps://www.dnvgl.com/expert-story/maritime-impact/Green-
Corridor-JIRtakes LNG propulsion-to-the-next-level.html Viewed: 22 November 2018.

158\Woodside Energy.Corporate BrochureJuly 2018. Available atttp://www.woodside.com.au/Investors Media/media-
library/Documents/Woodside%20Corporate%20Brochure%2®620July%202018.pdf
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LNG producers across the world and in Australia are marketing LNG fuel for marine customers, whichuth
signal a preparation for a switch to LNG as a shipping fuel.

In WA, Fremantle Ports granted the first LNG bunkering licence in Australia in July 282 7Greater LNG
demand for ships travelling to and from Australia could incentivise increased developmémnf WA gas
resources for LNG.

6.3 I nitiati vewi dva tihmpmeaatket

This section discusses key initiatives that could potentially have a wider impact on the WA domestic gas
market, including federal policies that may have direct or flonwon effects for WA.

6.3.1 Australian Energy Market Commission (AEMC) review: economic regulation
applied to covered pipelines

COAGaskedthe AEMC to review pipeline regulation in response to the increased impact of the gas export
industry on domestic markets, as well as a 2016 ACQ@&yuiry, which found monopoly pricing of transmission
pipeline services®

The AEMC review, initiated in May 2017, examined the economic regulation framework for pipelines regulated
by the Australian Energy Regulatoand the Economic Regulation Authority & Western Australia (ERAWA),
particularly regarding concerns that fully regulated pipelines were still able to exercise market power over the
long-term interests of consumers.

The final AEMC report published in July 2018repared 32 recommendations to amend the National Gas Law
and National Gas Rules (NGE} Among these was a requirement forstronger information reporting
obligations on full and light regulation pipeline service providers to address information asymmetry between
pipelines and their shippes.

TheCOAG Energy Council progressed most of the AEMCOs
i mpl ement rule changes through t h¥ ANEBCIewiexpedited
recommended in 2019.

The ERAWA now administers a new reguiary framework for non-scheme pipelines, contained in Part 23 of
the NGR and adopted in December 2017. Noischeme pipelines must now comply with the framework, which
includes information provision requirements, access negotiations and dispute arbitratidf?

These reforms allowfor greater transparency in gas pipeline pricing and access, which can benefit gas
shippers.

6.3.2 Policy initiatives

The following initiatives could have flowon effects on gas market dynamics in WA:

TWAStateGo v er nme nt disdusey refocnt program otthese reforms consider power system
security,such as implementation of constrained network accessyhich may have implications for GPG due

159 Fremantle Ports2017 Annual Repord Full report Available at
http://www.fremantleports.com.au/news/publications/annualreport/reports%202017/2017%20annual%20report%2020full%20report%20
%20interactive%20pdf.pdf

160 Australian Energy Market Commission (AEMOpformation sheet: Review into th scope of economic regulation applied to covered pipelindaly 2018.
Available athttps://www.aemc.gov.au/sites/default/files/201807/Information%20sheet.pdf

8IAEMC.Final report: Review into the scope of economic regulation applied to covered pipelidesily 2018, pg. . Available at
https://www.aemc.gov.au/sites/defaut/files/2018-07/Final%20Report.PDF

162COAG Energy CouncilGas Market Reform Bulletin No.,36 August 2018. Available dtttp:/coagenergycouncil.gov.au/publications/gas-market-reform-
bulletin-no3.

163ERAWANoN-scheme pipelinesAvailable athttps://www.erawa.com.au/gas/gasaccess/nonrscheme pipelines. Viewed: 22 November 2018; Australian
Energy Market Commission (AEMCRegulatory classification of gas pipeline8vailable:https://www.aemc.gov.au/regulation/energyrules/national gas-
rules/regulatory-classification gas-pipelines. Viewed: 22 November 2018.
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https://www.aemc.gov.au/regulation/energy-rules/national-gas-rules/regulatory-classification-gas-pipelines

to this type of plantdés flexibility andesadtiblutesty t o
make GPG suited tgparticipate in the reformed market, particularly relating to shorter gate closure
timeframes, shorter dispatch cycles, and competitive coptimised ancillary service market$4

9 Security of Critical Infrastructure Acb this Commonwealth Act came into force in July 2018 and addresses
national security risks regarding foreign ownership and operation of critical infrastructure. The Act may add
additional steps and processes to the transfer of ownership and operation of critid@as assets, which it
defines as major gas processing, gas storage facilities, and gas transmission pipelines and netwtfks

164 pyblic Utilities Office (PUO)Wholesale Electricity Market Reform Program Industry Foru@, September 2018. Available at
http://www.treasury.wa.gov.au/uploadedFiles/Sitecontent/Public_Utilities_Office/Industry_refion/WEM-Reform-Program-Industry-Forum-September
2018.pdf

165 parliament of AustraliaSecurity of Critical Infrastructure AciNo. 29, Assented to 11 April 2018. Available at
https://www.legislation.gov.au/Details/C2018A00029
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http://www.epa.wa.gov.au/proposals/downstream-processing-chemical-production-facility
http://www.epa.wa.gov.au/sites/default/files/Referral_Documentation/Key%20Characteristics%20Cover%20Letter.pdf
http://www.epa.wa.gov.au/sites/default/files/Referral_Documentation/Key%20Characteristics%20Cover%20Letter.pdf
http://www.epa.wa.gov.au/sites/default/files/Referral_Documentation/Submission%20of%20Key%20Proposal%20Characteristics%20Table.pdf
http://www.epa.wa.gov.au/sites/default/files/Referral_Documentation/Submission%20of%20Key%20Proposal%20Characteristics%20Table.pdf
https://thewest.com.au/business/oil-gas/mcgowan-uses-gas-lure-but-wa-has-own-woes-ng-b88819235z
https://www.erawa.com.au/cproot/18707/2/20180212%20-%20Notice%20-%20GTL16%20-%20Decision%20to%20grant%20Licence%20and%20approve%20standard%20form%20contract.pdf
https://www.erawa.com.au/cproot/18707/2/20180212%20-%20Notice%20-%20GTL16%20-%20Decision%20to%20grant%20Licence%20and%20approve%20standard%20form%20contract.pdf
https://frackinginquiry.wa.gov.au/sites/default/files/final_report.pdf
https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/11/Government-introduces-strict-new-controls-for-hydraulic-fracturing.aspx
https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/11/Government-introduces-strict-new-controls-for-hydraulic-fracturing.aspx
https://www.aemo.com.au/-/media/Files/Gas/National_Planning_and_Forecasting/WA_GSOO/2018/Five-Yearly-Review-of-the-WA-GSOO.pdf
https://www.aemo.com.au/-/media/Files/Gas/National_Planning_and_Forecasting/WA_GSOO/2018/Five-Yearly-Review-of-the-WA-GSOO.pdf

A2. Historical domestic
gas prices and
forward reference
prices

This appendix provides information on historical WA domestic gas pres and a
forward-looking reference price series which may guide the formation of WA domestic gas
contract prices over the outlook period.

A2.1 Historical domestic gas prices

The quarterly historical domestic gas contract pricE®is compared with the AustralianBur eau of St at i st
(ABS) producer price index (PPfY for gas extractionin Figure 23.

Figure 23 Historical domestic gas contract prices (A%$/GJ , nominal ) and ABS PPI & Western Australia (gas
extraction , index ), Q1 2013-Q2 2018
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Source: ABS and DMIRS.

166\WA Department of Mines, Industry Regulation and Safety (DMIR®)atest Statistics Releage201718 Major Commodities Resources File
http://www.dmp.wa.gov.au/About-Us-Careers/LatestStatistics Release4081.aspx

167The base for the index is FY 20156.ABS 2018Producer Price Indexes, Australia, Jun 20T8ble 368 Output of the Mining industries, index numbers.
Available & http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/6427.0Jun%202018?0OpenDocument
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Prices fel between the end of 2016 until the second quarter of 2018, from A$5/GJ to A$4.11/GJ. The ABS PPI
(gas extraction) has shown a similar trend, although it fell more sharply in this period.

Figure 24shows nmonthly nominal spot prices since early 2015 (before the expiry of NW&hd Gorgon joint
marketing authorisation from the ACCC at the end of 20159 published by gasTrading. Spot prices for gas
traded via gasTrading increased from A$3.63/GJ in January 2015pgeak at A$4.93/GJ in November 2016,
before declining by around 25% from $4.54/GJ in January 2017 to A$3.42/GJ in September 2018.

Figure 24 WA spot gas prices from gasTrading  (A$/GJ, nominal) , January 2015 -September 2018
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Source: gasTrading.

The falling domestic gas price is largely a result of excess supply in the market, as well as:

1 Increased competition among suppliers following the expiry of joint marketing arrangement® at the end
of 2015.

9 Limited growth in gas demand.

A2.2 Reference prices for the WA domestic gamarket

The first five yearly review of the WA GSOO was conducted in 2018 including the collection of
wide-ranging stakeholder feedback. An action item was that AEMO discontinue domestic gas price forecasts

in the form presented in the 2017 WA GSOQO. Instel, AEMO was to develop a reference price series over the
10 year outlook period for presentation in the 2018 WA GSOO.

Reference prices are designed to provide a confidence band depicting the lower and upper bounds which
may guide the formation of WA domestic gas contract price$’ These include weighted average production

168 ACCC.The North West Shelf Projeé Authorisations A91226A91223, 3March 2010. Available ahttps://www.accc.gov.au/public registers/authorisations
and-notifications-registers/authorisationsregister/the-north-west-shelf project-authorisations a91220a91223

169 As authorised by the Australian Competition and Consumer Commission (ACCC).

170 AEMO.Five Yearly Reviewd Western Australian GaStatement of Opportunities August 2018. Available afittps://www.aemo.com.aul -
/media/Files/Gas/National_Planningand_Forecasting/WA_GSO0/2018/Fixéearly Review of-the-WA-GSOO.pdf

IAEMO has sourced forecast weighted average WA domestic gas price forecasts from Wood Mackenzie to use as inputs to the WAeptigl gas supply
model. These figures are proprietary and annot be provided in the public domain.
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costs, LNG netback’? and delivered LNG prices. Since diesel is a substitute for natural gas, for comparison
purposes AEMO calculated the current wholesale diesel price as A$26/5J

Theref erence prices for the WA domestic gas mar ket , wit]l
in Figure 25. Based on forecast oil and LNG prices, LNG netback is expected to remain higher than the
weighted average production cost for the entireoutlook period. As a result, the LNG netback price may set
an upper limit on domestic gas contract prices over the outlook period. However, the estimated cost of
supply of the most expensive prospective supply project assessed by AEMO exceeds this upperitli

Figure 25 Reference prices for the WA domestic gas market (A$/GJ), 2015 -2028
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¢ Average actual domestic gas prices=\\/eighted average production costs

LNG netback (base scenario) == Delivered LNG price (base scenario)

Note: Weighted average production costs include prospective supply sources. Source: AEMO calculations based on data sourced from
EnergyQuest and FGE forecasts (converted from US$/MMBo A$/GJ). Actual domestic gas prices were sourced from DMIRS.

AEMO used the following assumptions to calculate weighted average production cost<:
9 Shortrun (operating) costs were used for existing facilities.
1 Long-run (capital) costs plus shorrun (operating) costs were used for new developments.

1 For projects being developed as backfill to existing domestic gas production facilities, tolling costs were
assumed to be between A$0.5/GJ and A$0.75/GJ.

172The LNG netback price represents the price a gas supplier would expect to receive from a domestic gas buyer at which the digspvould be indifferent
between selling the gas domestically or exporting it as LNG. LNG netback is calculated by taking theideted price (from Australia to Japan) paid for LNG
and subtracting or o6netting backd costs incurred by tthFerthe wefererce peae seties, convert
AEMO subtracted the cost of liquefaction (U$2/MMBtu) and shipping (US$0.60/MMBtu) from delivered LNG price forecasts obtained from an external
consultant (FGE) over the outlook period.

17*Based on an average wholesale diesel price of 152.9 cents/L for the week ending 14 October 2018, as publislyettid Australian Institute of Petroleum
(seehttps://aip.com.au/sites/default/files/download-files/2018 10/Weekly%20Diesel%20Prices%20Report%282014%200ctober%202018.plfThe price
has been adjusted to account for the tax rebate of 41.2 centsl/litre for the period 1 July 2018 to 31 January 2019 [isipe://www.ato.gov.au/Business/Fuel
schemes/Fueltax-credits--- business/Rates - business/From 1- July-2018)).

“AEMO consulted EnergyQuest and Wood Mackenzie, as well as making its own estimates, &velop these figures.
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1 New projects were introduced to the market accordingto the timeframes publicly announced by the
project operator (seeSectiors 3.2 and 34 for further information about these dates).

1 A 10% internal rate of return was included.

1 Costs were weighted by the nameplate capacity of the production facility for bdt existing facilities and
prospective supply source¥’

As new supply sources enter the market, AEMO expects domestic gas prices to increase, due to the higher
production costs for these projects. Step changes production costs over the outlook period occur when

new supply sources are assumed to enter the marken the forecasts particularly when the projects are large
and are more expensive than existing production faciliti€<®. For example, the assumed entry of new supply in
2023 causes the weighted average production cost to increase by almost 50% (A$1.40/Gfall prospective
supply sources commence supply to the WA domestic gas market, AEMO estimates that the weighted
average cost of production could more than double fromthe 2018 level to reachA$5.19/GJ.

Based on extenally generated forecasts (see Section AB.2), the WA weighted average domestic gas contract
price could rise by 9.4% from the 2018 level by 2028.

SAEMO tested using actual production rates from 2017 to calculate the weighted average costs but found the difference betwetie two methods
negligible at A$0.01/GJ. For existing facilities, AEMO has used the nameplate producti@pacity. For prospective supply sources, the DMO quantity or the
expected production capacity has been used as applicable. See Chapteb35as supply for further details of production capacity.

6This is partlybecause longrun costs are used for new projets, which are typically higher than the shortrun costs usedfor existing production facilities.
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A3. Input assumptions and
methodologies

This appendix provides details of input assumptions and methodologieased for
forecasting

1 Domestic gas
1 Total gas demand
1 Potential gas supply forecasts.

A3.1 Input assumptionsd economics and domestic gas prices

There is a direct relationship between the eanomic environment and gas demand and potential supply in
the WA market. Historically, gas supply and demand have been influenced by:

1 The outlook for export-based commaodities in the resources sector. Strong growth in commaodity prices
tends to stimulate investment in new mining operations and minerals processing facilities, which has
historically driven gas demand in regional and remote WA.

1 The productivity of commercial and industrial users on the distribution networks, whose gas demand may
increase or decease in line with changes in the level of economic activity in the South West region of WA.

1 Increased electricity demand, which is positively influenced by economic growth, and may drive higher gas
consumption by GPG. However, growth in electricity demané being dampened by energy efficiency
improvements and behind-the-meter generation from rooftop PV and increasing large scale renewable
generation, which could offset some GPG gas consumption.

1 LNG export pricing and demand, which affects the establishnre of new WA LNG projects. These can be
subject to the WA Domestic Gas Policy requiring 15% of LNG production to be made available to supply the
domestic market.

Over the past decade, WAG8s economic growth ohwhgeh been dr
peaked in 201314. The economic growth rate has since slowed, as international commodity markets have
softened, and large resources projects have transitioned from the construction to the production phase.

This section provides an overviewb W fofiecast economic growthand details the WA domestic gas price
assumptions that were inputs into AEMOG6s gas demand ar
developing this WA GSOO report.

A3.1.1 Economic outlook

AEMO engaged the National Institute of Eanomic and Industry Research (NIEIR) to provide economic and
commodity forecasts as inputs to the development of the WA domestic gas demand forecasts.

NIEIR used a topdown econometric model to forecast key indicators for the WA economy, includingsFD
gross state product (GSP), government investment, private consumption, and population. NIEIR considered
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economic growth forecasts at an international, national, and state leveln addition, NIEIR developed a price
and production outlook for individual commodities produced in WA,

After a period of rapid economic growth between 200910 and 201415, WA experienced relatively low

growth in 201516 (1%) and a recession in 20467 ¢2.7%). This slowdown was related to sharp falls in business
investment and weak ommaodity prices which affected government revenue and mining industry

employment. As a result, in 20186 and 201617 population growth slowed to around 0.7% per year as
employment fell and overall consumer and business confidence declined.

Inthebasese nari o, WAds GSP is f or ecgeatoutioak pegad,dangelybecdusest | vy oV
of an improved outlook for commaodities. The forecasts for commaodities production and prices have

strengthened from 2017, particularly for nickel, zinc, coppernal lithium. This has led to stronger metals and

minerals exploration expenditure which is expected to lead to expansions and new operations over the

medium term.

In summary, for the period 201819 to 2027%28:

1 GSP is forecast to increase at an average annuate of 2.6%, supported by rising commodity exports and
stronger employment growth which lead to gradual increases in population growth, household expenditure
and dwelling construction activity.

1 Population growth is forecast to recover from relatively lav levels over the past three years, averaging 1.6%
ayear.

1 Business investment is projected to strengthen, although from a low base, to grow at 5.2% on average
annually, reflecting incremental iron ore expansions and continued investment in gold and othenetals like
lithium.

1 WA public sector expenditure growth (from Commonwealth, state, and local governments) is expected to
be relatively modest (2.3% annually) as slower revenue growth constrains spending. Separately, WA public
capital expenditure is forecat to grow by 3.4% per year, assisted by additional infrastructure funding,
particularly for METRONET public transport projects.

Table 25presents the WA economic growth forecasts used as inputs into the low, base, and high gas demand
scenarios.

7Economic growth and commodities forecasts are sed on data available up to August 2018
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Table 25 WA gross state p roduct (%), actual 2013 -14 to 2017-18 and forecasts 2018 -19 to 2027-28

Financial year Actual Low Base High
2018-19 _ 2.3 3.3 4.3
2015.20 . 27 35 s
2020-21 _ 1.7 2.7 3.5
2021-22 _ 1.3 2.2 3.1
2022.25 ] 13 22 32
2023-24 _ 15 2.3 3.3
2020.25 ] 17 26 38
2025-26 _ 15 2.3 3.0
2026-27 _ 1.4 2.6 3.6
2027.26 ] 19 27 37
Compound average - 1.7 2.6 3.6
annual change (%),

2018-19 to 2027-28

Source: NIEIR.

A3.1.2 Domesticgas price assumptions

AEMO sourced domestic gas price forecasts (in A$/GJ) for the period 2018 to 2035 from Wood MackenrZe
and used these forecasts as inputs into the modelling processes for the potential gas supply and domestic
gas demand forecasts. Thelomestic gas price forecasts are proprietary and cannot be published.

In summary, AEMO used the following Wood Mackenzie price forecasts in the model for the period 2019 to
2028:

1 For the base potential gas supply scenario, weighted average contract prige®
1 For the low potential gas supply scenario, the low forecast domestic gas price.
1 For the high potential gas supply scenario, the high forecast domestic gas price.

To provide gas stakeholders with information about pricing in the WA domestic gas markeAEMO has
developed a series of reference prices over the outlook period, as detaileid Appendix A2

A3.2 Gas demandforecastmethodology

AEMO presents WAdomestic and total gas demand forecasts, defined as:

9 Domestic gas demand forecast$ all major mining and minerals processing, industrial, and commercial
demand, GPG demand in the SWIS and neBWIS areas,andsmalil s e customers connected
transmission and distribution networks.

"%Nood Mackenzie.WA Domestic Gas Markettommercial in confidencereport, March 2018.

17°The Wood Mackenzie weighted average contract price forecasts are projected through 2025. AEMO has used the series trend twapolate prices for
2026 to 2028.
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1 Total gas demand forecast® domestic gas demandplus an estimate of the total quantity of gas required
for LNG exports, reflecting an overall assessment of WA gas demand.

The methodology for preparing these forecasts is described in Section83.21and A3.2.2

A3.2.1 Domestic gas demand

AEMO engagedMJAto develop domestic gas demand forecasts for the outlook period. This section provides
an overview of the methodology MJA adopted in developing its domestic gas demad forecasts®C

In conjunction with AEMO, MJA prepared five scenarios for forecasting domestic gas demanalhich are
detailed in Table5 in Section2.2.1

The underlying economic assumptions outlined inTablke 25 above for the domestic gas demand scenarios &
outlined in SectionA3.2

Unlike the 2017 WA GSOO demand forecasts, the low, base, and high scenarios now include an assumption
that some existing SWIS power plants (most notablylder coal fired generation) are no longer dispatched
from the end of 2023 based on plant age and economic¥*

Due to continued interest in new renewable electricity generation, all scenarios developed for the 2018 WA
GSO0O assume that committed and likeh#?large-scale renewable energy projects proceed in the SWI®Rife
projectstotalling 762 megawatts [MW]). In addition to this, further non-project specific large scale wind and
solar generation capacity is included in the second half of the outlook period, where modelling indicates that
further renewable investment is econonc!®

In addition to the base, low, and high scenarios, two alternative scenarios have been included to estimate the
potential impact of the SWIS generation mix on WA gas demand:

1 Accelerated SWIS emissions reductiod to facilitate SWIS power generatiormeeting their estimated share
of the ParisAgreement emissions reduction target by 2027, this scenario assumed older coéifed
generators are not dispatched in te WEMfrom the end of 2021and assumed increased renewable power
generation in the SWIS.

1 SWISpower generation dispatch unchangedd this scenario assumed no change to the current mix of
existing generators that are dispatched in the SWIS (that is, the ceadnd gasfired generators currently
participating in the WEM continue to participate over the forecast period).

These used the base scenario gas demand assumptions as a startipgint, as outlined in Table5 in
Section 2.2.1

The accelerated emissions reduction scenario added 325 MW of renewable generation capacity over and
above the renewable energy projects already included in the base scenario, to reach a total of 1,891 MW of
large-scale renewable generation capacity in the SWIS by 20%8 To facilitate this, some generation capacity
was assumed to retire earlier than in the base scenario.

MJAOs domestic gas demand fBguektast model is illustrated

¥This methodol ogy is described i eportgTheletelepmend & AnauallGasi DemantFArécasts foetheMesteonl o gy r
Australian Gas Market publ i shed with t he ®ebslteBathWa/ WESaEN®.camnau/@ak/NeDdha planning-and-forecasting/WA-
Gas Statement of-Opportunities.

81Decisions tono longer dispatch generation capacity are based on a number of considerations, not all of which can be captured in market modelling. The
condition of assets, portfolio optimisation and financial position, rehabilitation costs, and company policies will all influeneay commercial decision to
withdraw generation. Therefore the timing and amount of generation withdrawn, could vary from what hasbeen assumed here

182 AEMO operates the WA Reserve Capacity Mechanism. This provides awareness of committed renewable projects for the followirggReserve Capacity
cycles. The likely renewable projects are estimated from a selection of public sources.

183Based onenergy market simulation modelling usingMJ AWEM model (PROPHET Market Simulatian)

184While a total renewableplant nameplate capacity of 1,566 MW for the base scenario angg8D1 MW for the accelerated emissions reduction scenario by
2028 may appear high, it should be noted that capacity factors for renewable plant are relatively low (between 25% and 50%), so total elecadienergy
generated per year by 1 MW of renewables will beonsiderablylower than total energy generated by 1 MW of coatfired generation.
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Figure 26 Domestic gas demand forecast model
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@ Accounting for the gas price elasticity of demand.
Demand from gas storage and shipping is not included in the gas demand forecasts.

The sectionsbelow describe the components of the gas demand model, providinga brief overview of the
methodology that MJA applied to generate the gas demand forecasts.

SWIS electricity generation

Electricity generation by GPG in the SWIS accounts for roughly otféth of domestic gas demand in WAand
is therefore an important component of the WA domestic gas demand forecast. Around 2,955 M\¥°of SWIS
generation can usegas (including duatfuel gas/diesel). Twethirds of this total capacity is peaking or
mid-merit'8 Typically, the SWIS relies on GP® supply peak load over the summerseason and for the
provision of Load Following Ancillary Services (LFAS)

SWIS GPG has exposure to fuel substitutes (such as cfisdéd generation) and to the electricity spot price.
Where the electricity spot price is lower than shorrun costs (due toa low spot price or high gas price), GPG
may reduce generation.

Future demand from SWIS GPG was forecast using MJAGS
forecast the future generation mix in the SWIS, and power station specific heat rat€$

Gas demand forecastdor SWIS electricity generatiorwere adjusted to account for mediunt to long-term
average domestic gas price forecasts basedn an assumed demand elasticity a&PG has exposure to fuel
substitutes (such as coafired generation) and to the electricity spot price. Where the electricity spot price is
lower than short-run costs (due to a low spot price or high gas price), GPG may reduce generation.

Distribution network

The distribution network includes the lowpressure pipelines used to spply smalluse residential and
non-r esi denti al retail customer s, and this accounts for

Growth in gas demand in the distribution network was forecast using regression analysis, which considered
drivers of growth including population growth, gas prices, andSFD Other factors, such as improving energy
efficiency standards and increased penetration of reverseycle airconditioning, were also considered®

Gas demand forecastdor customers connected to the distribution retwork were adjusted to account for
medium- to long-term average domestic gas price forecasts based on an assumed demand elasticity. If gas
prices remain high over time, households and businesses may replace gas appliances with electric appliances
or install solar hot water in place of gas. However, domestic gas tariffs hawgrown at or below the inflation

rate since 201415.

185Based on Capacity Credits assigned to gas and dudliel facilities in the 201819 Capacity Year.

186Based on the capacity classifications published in th2018WEM Electricity Statement of OpportunitieAvailable athttps://www.aemo.com.auk
/media/Files/Electricity/WEM/Planning_and_Forecasting/ESO0/2018/200 M ESOQ Report.pdf.

¥This methodology is described i n gTheletelepmendd AnauallGasiDemantUFArécasts foetheWMesteonl o gy repor t |
Australian Gas Market publ i shed with t he RebslteBathWA/ WWEGSaEN®.camnau/@akE/NeDdha planning-and-forecasting/WA-
Gas Statementof-Opportunities.

188ibid.
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Transmission-connected customers

Other than SWIS GPG, customers connected to the gas transmission network typically incldgfe:
1 Facilifes involved in mining, minerals processing, and refining.

1 Industrial loads.

1 GPG located outside of the SWIS.

These transmissionconnected customers account for around 75% of WA gas demand, and have been
forecast using a mix of;

1 Historical gas flow data fom the WA GBB.
1 Publicly available information on existing and new projects and from pipeline operators.

1 Information provided by gas consumers, gas suppliers, pipeline operators, and ne@SI participants

consulted by AEMO, about each facility and the custme r s corresponding forward pl

1 Committed**® major new mining and mineral processing projects that have achieved, or are highly likely to
achieve, FID (nine projects in total). A list of these projects is presented 8ection 2.21

9 Economic assumptionsand assumptions about future commodity demand and international commodity
prices.
Prospective gas demand for the high gas demand scenario

The high gas demand scenario included projects that may be developed and consume gas, and projects that
are likely to switch fuels from diesel to gas over the outlook period.

To be included in prospective demand, each projecinitially shortlisted had to meet at least two of the criteria
outlined below:

1 The potential demand for each project should be more than 10J/day.

1 The project should be located within 20 kilometres of gas transmission pipelines that are under
construction, pipelines that have spare shipping capacity, or new pipelines that have attained a favourable
final investment decision.

1 The project proponent has a commercial arrangement with a gas pipeline or gas storage company to
connect physical infrastructure to withdraw gas.

1 The project may (as publicly reported) use existing domestic CNG or LNG facilities.

1 The project proponent has applied to AEMO to recéve Capacity Credits as an electricity generator capable
of using gas.

1 Full project finance has been secured.

1 The project proponent intends to consume gas, as publicly announced.

1 The project proponent has investigated converting from diesel to gas for it®perations.
1 Existing pipeline operators have identified the project as a potential gas project.

The shortlisted projects were assessed further to determine the likelihood of them consuming gas over the
outlook period. The final list includes projects submitted by GSI and some neGSI market participants in the
2018FIRprocess®tas well as informationfrom the public domain.

189The gas demand forecasts do not consider withdrawals or injections from eitheéhe Mondarra or Tubridgi gas storage facilitiesas they have a net neutral
impact on annual gas demandover the long term. However, GBB data indicates considerably higher injections into the Tubridgi facility than withdrawals
over the last year.Refer to @omestic gas storage and shippingin Section 2.2.5 for further information.

190 Committed projects are under construction, or have taken a potive FID

9INo confidential information was supplied to the external consultant responsible for generating the WA gas demand forecasts.
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A total of 13 projects were identified as prospective gas demand for the high gas demand scenario in the
2018 WA GSOO. Five of these projects are located in the SWIS, while eight are located outside of the SWIS.

The remaining shotlisted projects may have been excluded for one or more of the following reasons:

1 The project relied on the construction of other infrastructure to transport its minerals (for example, a port or
the common user rail system).

1 The project relied on improved commodity prices in the future.

1 The project relied on the availability of financing.

1 The project is located in the SWIS, where there is spare capacity for electricity generation.

1 The project proponent had not conducted any environmental or frontend engineering and design studies.
1 The project proponent did not appear to have committed to a project commencement date.

Compared to the projects in the 2017 WA GSOO, for the 2018 WA GSOO:

9 Two projects identified last year have been included in the base gademand scenario forecast.

1 One project has been retained as prospective gas demand for the high gas demand scenario.

1 There were 10 new prospective projects identified.

The estimated cumulative impact of these projects reaches a maximum of 5i1J/day of gas consumption over

the outlook period.

A3.2.2 Total gas demand

To develop WA tot al gas demand forecasts, AEMO esti mat
sector and added it to MJAG®GsshowoimMgareéd27c gas demand f or ec
Figure 27 Total gas demand for ecast model
. Gasfeedstock Gas used for
Do(;nestlcctigas for LNG exports processing LNG - LOtal ga(ljs
eman (estimated) (estimated) - eman
AEMO developed three scenarios of total gas deman@ low, base, and high. LNG forecasts were developed
using historical production utilisation data for existing LNG facilities and publicly available information on the
proposed production capacity and commencement date of new LNG facilities.
Unlike domestic gas demand forecasts, the LNG feedstock forecast scenarios were not restricted to
committedgasc onsumi ng projects. AEMO&6s LNG forecasts togeth

forecasts famed three scenarios of total gas demand. The assumptions applied in the estimation of each
total gas demand scenario are summariseéh Table 26

LNG feedstock requirements were adjusted by the average utilisation rate of WA LNG facilities operating
between Q1 2010 and Q2 2018, while for new LNG facilities this was assumed to be 95% once a facility
reaches a steady state after LNG commissioning.
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Table 26 Total gas demand forecast scenarios, 2019  -28

Parameter Low scenario Base scenario High scenario
Domestic gasdemand forecasts Low Base High
Gas feedstock for LNG exports NWS (16.9 mtpa, supported  Includes fecilities outlined in Includes facilities
by commencement of the Low scenario outlined in the Base
Greater Western Flank 2in ~ assumptions except: scenario assumptions
2018, and backfill from TNWS production except:
Scarborough gas 4 mtpa, maintained via backfill from  { Pluto expansion from
commencing in June 2025) Scarborough (commences Scarborough gas (4
T Pluto LNG (4.9 mtpa) in June 2024) and Browse mtpa, commences
T Gorgon LNG (15.6 mtpa) fields (10 mtpa, commences  2025)
1 Wheatstone LNG in 2026) 1 Gorgon LNG
(8.9mtpa) 1 Prelude FLNG (commences  expansion (5.2mtpa
9 Prelude FLNG (3.6 mtpa, in November 2018) in June 2027)
commences in June 2019) T Ichthys LNG (of which 1 Wheatstone
T Ichthys LNG (8.9 mtpa, of  4.45mtpa commences in expansion (4.45mtpa
which 4.45 mtpa October 2018 and the in June 2026)
commences in October remainder April 2019) 1 Ichthys expansion
2018 and the remainder T Equus (commences in (4.45mtpa in June
in June 2019) June2023) 2028)

1 Equus (2 mtpa
commences in March
2026)

9 Backfill for Darwin LNG in
2021

Gas used for processing LNG 8%

2Processing estimates were calculated by taking the low range of estimates from Lewis Grey Advisory 2®@t6jections of gas and

electricity used in LNGPublic report prepared for AEMO, 18 November, p. vi,
http://www.aemo.com.auf/media/Files/Gas/National_Planning_and_Forecasting/NGFR/2016/Projeetib@as and- ElectricityUsed in-

LNG Public Report November2016.pdf

"Woodside Energy. 0 D@20 Iv7e rli mvwge svtad ru eB rgireofwitrhg Day 6, ASX Announcement,
http://www.woodside.com.au/Investors Media/announcements/Pages/announcementspreviousYear.aspx#.W7-HI9Mz Y-U.

A3.3 Potential gas supply forecast methodology

AEMO forecasts the volume of gas that could be economically offered to the domestic market given forecast
prices and production costs, subject to the availability of domestic gas supply production capacity and gas
reserves ( 6pot €he tesulting fogass ae ngh grdjegtions of how much gawill be

produced, but how much gascould be produced if there was market demand for it at theforecastprice. This
approach is useful in addressing questions of supply adequacy, or for identifying potential supply shortfalls
where expected domestic gas demand may exceed expected supply availability.

A E MO @tentigh gas supply model has been designed to address the following key questions, under
alternative future scenarios:

1 Is the level of WA domestic gas supply likely to be adequate to meet the needs of domestic customers over
the forecast time horizon?

1 If the model identifies a potential domestic gas supply shortfall, when is that shortfall likely to arise and how
severe is it likely to be?

The model netsout alreadyc ont r act ed domestic sal es, -deterrirged priceg t hem
It focuses on determining how muchnonrc ont r act ed (or O6spared) gas supply
for sales to the domestic market at expected pricesThe operation of the potential gas supply model is

outlined in Figure 28
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In 2018, ACIL Allen Consultingpedevel oped AEMOG&6s potential gas supply
received as part of the fiveyearly review ofthe WAGSO®2 To ensure AEMOGs model al i
practice, ACIL Allen conducted a literature review of documentation for three reputade gas supply models

developed by Australian and international expert organisation$®

ACI L All ends model review aimed to ensure that al/l rel
while recognising that the WA domestic gas market has uniquetaracteristicsIltf ound t hat AEMOGJs
approach was sound, given its purpose and data availability, and was being broadly aligned with the three

models assessed through the literature review. Some enhancements and improvements were incorporated in
theredevd oped model, including addressing the ®niqgue mech

Figure 28 Potential gas supply forecast model

Non-contracted supply = price-sensitive

Available i i "
Total : Total Available Gas price . potential
contracted production contracted gas A greater as suppl
supply capacity supply reserves than cost L & PRIy

The new model features in 2018 are summarised as follows:

fPotenti al gas supply was modell ed this year at a prod
portfoliod | evel. Each domestic production facility w
domestic gas supply contracts and domestic mart obligations (if applicable).

9 Reserves decline annually in line with production volumes. Production in a given year was limited to the
|l esser of either of a facilityds production capacity
the gas reserves available to each domestic production facility by incorporating assumptions about initial
gas reserves, modelled annual gas sales (contracted and uncontracted), fuel gas requirements, and
incremental reserves additions. The model determined poterdil production profiles by considering the
effects of reserves depletion on gas deliverability.

1 The model distinguished betweenLRC and slort run costs of production (SRC)Y*®as drivers for, respectively,
initial investment decisions in new domestic gas supplcapacity and discretionary sales of gas from existing
uncontracted capacity. Newdomestic gasonly projects commence if the forecast WA dmnestic gas prices
exceed the LEC. New LNGlinked projects were triggered to commence when forecast Asian LN@ricesare
higher than their LRC. Where appropriate, these were assumed to be backfill for existing domestic gas
production facilities.

1 The model did not generate projections of domestic gas prices. Instead, it incorporated externallgerived
projections of price as inputs to the supply modet®® (for further information on the price forecasts, see
Appendix A2 and Appendix A3.1.p

1 The model operated on an annual settlement basis for gas reserves and gas in storage.

192 For further information, see Section 4 of the fiveyearly review of the WA GSOO report. Available dtttp://aemo.com.au/-
/media/Files/Gas/National_Planning_and_Forecasting/WA_GSO0/2018/F¥early Review of-the-WA-GSOO.pdf

19 These included: Austlian Government, Productivity CommissionExamining barriers to more efficient gas market2015; the U.S. Energy Information
Administration. Oil and gas supply module of the National Energy Modelling SysteModel documentation, 2017; and the Internatinal Energy Agency.
World Energy Model Documentation2017.

194New gas supply capacity may enter the markeas part of adomestic market obligation, rather than in response to efficient market signals
195 All production costs incorporate a 10% rate of return.

1% The domestic gas price forecasts utilised were in line with the prices used as inputs to the domestic gas demand forecasts.
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1 Transmission pipeline capacity constraints wereat considered in the model.

A settlement module took the model inputs and used them to determine the potential domestic gas supply
available from each facility. Potential supply was then allocated, where economic, from the year the supply
was assumed to beavailable.

As inputs, the model used data submitted by GMPs and notGMPs under the annuaFIRprocess. This
information included gas reserves and contracted supply volumes connected to each existing domestic gas
production facility, and firm gas supply cpacity for each production facility, provided by suppliers. Where this
data was not available, AEMO made assumptions based on public domain information.

The fundamental assumptions for the 2018 low, base, and high potential gasply scenarios are detailed in
Section 3.2 Table 17.
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A4. Total gas forecasts

Table 27 Domestic gas demand forecasts

Table 29 LNG processing forecasts (8% of

(PJ/annum), 2019 -28 feedstock) (PJ/annum), 2019 -28

Year Low Base High Year Low Base High
2019 386.9 390.2 401.2 2019 227.8 253.5 253.5
2020 387.8 393.0 409.3 2020 262.5 263.6 263.6
2021 389.1 395.5 410.9 2021 263.6 263.6 263.6
2022 390.1 397.2 413.9 2022 255.3 255.3 255.3
2023 390.0 398.3 417.9 2023 247.0 247.0 247.0
2024 393.1 403.0 425.7 2024 238.6 245.7 254.1
2025 396.8 408.1 434.3 2025 245.7 25515 263.9
2026 396.4 409.1 438.7 2026 252.8 267.9 267.9
2027 395.8 411.4 442.2 2027 247.2 276.7 304.6
2028 395.2 412.7 444.4 2028 238.9 281.0 329.5

Source: AEMO and MJA. Source: AEMO

Table 28 LNG feedstock forecasts Table 30 Total gas demand forecasts

(PJ/annum), 2019 -28 (PJ/annum), 2019 -28

Year Low Base High Year Low Base High
2019 2,847.3 3,168.4 3,168.4 2019 3,461.9 3812.1 3,823.1
2020 3,281.9 3,295.5 3,295.5 2020 3,932.2 3952.1 3,968.4
2021 3,295.5 3,295.5 3,295.5 2021 3,948.2 3,954.6 3,970.0
2022 3,191.2 3,191.2 3,191.2 2022 3,836.6 3,843.8 3,860.5
2023 3,087.0 3,087.0 3,087.0 2023 3,724.0 3,732.3 3,751.9
2024 2,982.8 3,070.6 3,176.0 2024 3,614.5 3,719.3 3,855.7
2025 3,070.6 3,193.4 3,298.8 2025 3,713.1 3,857.0 3,996.9
2026 3,159.5 3,348.2 3,348.2 2026 3,808.6 4,025.2 4,054.8
2027 3,090.3 3,458.9 3,807.4 2027 3,733.3 4,147.1 4554.3
2028 2,986.1 3,512.7 4,118.6 2028 3,620.1 4,206.4 4,892.5

Source: AEMO Source: AEMO
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AS5. WA gas infrastructure

WA gasinfrastructure includes multtuser gas storage facilities, gas transmission pipelines,
spot and short-term gas trading mechanisms, and LNG export production facilities.
Information on domestic gas production facilities is provided inChapter 36 Gas sipply.

A5.1 Multi-user gas storage facilities

There are two multiuser gas storage facilities in operation in WATable 3).

Table 31 WA multi -user gas storage facilities, 2018

Gas storage capacity (Total, PJ) 2018 injection/withdrawal capacity
(TI/day)
Mondarra Gas Storage Facility 18 150/70
(APA Group)
Tubridgi Gas Storage Facility 42 50/50
(Australian Gas Infrastructure Group)
Total 60 200/120

The Tubridgi Gas Storage FacilityTGSFhas committed to expanding its injection and withdrawal capabilities
to 90 TJ/day and 60 TJ/day, respectively.

See Year in RevieWChapter } for details of mergers and acquisitions activity in this sector.

A5.2 Gas transmission pipelines

The WA gas transmis®en system provides 1,380 TJ/dagapacity Figure 29.

The new 198kilometre Yamarna gas pipeline (8 TJ/day), connected to the Murrin Murrin lateral, is expected
to be commissioned in late 2018%

When the Wheatstone domestic gas production facility commenes (planned for Q1 2019), the 22-Rilometre
(337 TJ/day) Wheatstone Ashburton West Pipeline will deliver gas from it into the gas transmission systéf

See Year in RevieWChapter ] for details of mergers and acquisitions activity in this sector.

¥YEnergy News Bulletin. OAGIG expands WAG6s | argest gas storage facilityod, 22 |
https://www.energynewsbulletin.net/pipelines/news/1334579/agigexpands wa%E2%80%994argest gas-storage-facility.

APA Group. OAPA to build new gas pipeline and power htps/awn.apaicon.au/newdasx Gol df i el
releases/2017/apato-build-new-gas-pipeline-and- power-station-in-the- goldfields-region-wa/.

19 AEMC.WA: Wheatstone Ashburton West Pipelin&vailable athttps://www.aemc.gov.au/energyrules/nationakgas-rules/gas scheme register/wa-
wheatstone-ashburton-west pipeline. Viewed: 23 October 2018.
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Figure 29 Gas transmission pipelines in WA

A5.3 Spot and shortterm trading

AEMO does not operate any gas trading hubs or &hort Term Trading Marketin WA, as it does in east coast
gas market jurisdictions.

Most short-term volumes in WA are traded bilaterally between parties via confidential agreements. The two
entities that have an independent and nonaligned process to facilitate the spot sale of gas to third parties
are:

1 gasTrading Australia Pty Ltd runs anopen monthly bidding round setting prices based on indicative
volumes. Volumes are spot until confirmed a day ahead. Monthly data on prices and volumes apasted
on the gasTrading website. Updates are made after each monthly bid process and actual tradata is
published at the completion of each month.

9 Energy Access Services Pty Ltireal-time short-term trading for members via an online platform (prices,
quantities and delivery points), with monthly pricing posted on its website.

Information in the public domain regarding the quantity or associated prices of spot or shorterm gas traded
is provided by gasTrading Australia Pty L° and Energy Access Services Pty 12t

200 Seehttp://www.gastrading.com.au/.

201 Seehttps://www.energyaccessservices.com.au/
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