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Purpose

The purpose of this publication is to provide information about the natural gas industry in Western
Australia.

AEMO publishes this Gas Statement of Opportunities in accordance with Rule 103 of the Gas Services
Information Rules. This publication is based on information available to AEMO as at 30 August 2016,
although AEMO has endeavoured to incorporate more recent information where possible.

Disclaimer

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

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

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

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

1 are not liable (whether by reason of negligence or otherwise) for any statements or representations
in this document, or any omissions from it, or for any use or reliance on the information in it.

Acknowledgements and feedback

AEMO acknowledges the support, co-operation and the contribution of gas market participants and
stakeholders for providing data and information used in this publication.

Information has been received as a result of both formal and informal feedback. There will be a formal
information gathering process for developing the 2017 WA GSOO that will commence early next year.

AEMO values all feedback on this report. If you have any feedback, please contact the System
Capacity (WA) team directly at wa.capacity@aemo.com.au.
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GAS ' STATEMENT OF OPPORTUNITIES

The 2016 Western Australian (WA) Gas Statement of Opportunities (GSOOQ) provides an independent
assessment by the Australian Energy Market Operator (AEMO) of the WA domestic gas market for the
outlook period 2017 to 2026.

The WA GSOO presents forecasts of WA gas demand and potential supply, including an overview of
gas infrastructure and emerging issues affecting the gas industry. It is designed to assist gas market
participants and other stakeholders to identify potential sources of domestic gas supply, constraints,

and opportunities in the WA gas market.

T I n AEMOO6s B atheW/sdomnestia gas market is expected to be well supplied,
with potential gas supply expected to remain higher than forecast gas demand over the
outlook period.

I There is arisk to supply after 2021 if there is no continued investment expenditure into the
development of gas reserves. Several domestic production facilities may not have sufficient
developed reserves to continue operating beyond 2021. From 2022, the level of supply is
subject to the continued expenditure to develop gas reserves supplying the WA domestic
market.! In addition to the Low, Base, and High scenarios for WA domestic gas demand and
supply in this report, AEMO has developed another scenarioi i Remai ni ng gas r
to domesti c pr oldaaccountdonthis sapplyrisk.t i e s 0

1 Growth in domestic gas demand is forecast to be around 0.1% over the outlook period, as only a
handful of large gas consumers are expected to enter the market over the 10-year horizon.

9 There is greater potential for growth in gas demand from customers located outside of the South
West interconnected system (SWIS) than in the SWIS. This is driven by potential fuel-switching
from diesel to gas and prospective small new mining facilities, coupled with limited growth in
electricity generation forecast for the SWIS, as discussed in the Deferred 2015 Wholesale
Electricity Market Electricity Statement of Opportunities.?

T Exploration in WAO6s gas basi ns irationagmainstios, | ov
new gas projects may not be developed and existing domestic gas production facilities may
cease production due to lack of gas feedstock. At the current production rates of domestic gas
and liquefied natural gas (LNG), proved and probable (2P)3reserves can last until 2035, but a
large proportion of these reserves are held by LNG export companies and joint ventures. These
suppliers may only make gas available beyond their domestic market obligation quantities if the
price is commercially viable.

9 The reduction of 380 megawatts MW)of Synergybés electricity g
gas demand from gas-powered generators (GPG) in the SWIS, depending on the type of facility
that is shut down. However, in the absence of any public announcements or confirmation around
which specific generators will retire, any changes in GPG as a result of emissions policy have
not been accounted for in the gas demand forecasts presented in this report.

1 The WA GSOO modelling assumes that the production to reserves ratio for all production facilities remains constant over the outlook period. The
ARemaining gas reserprecdudtniken ftacidloimeised & scenari o shows there may be a sh
associated with reserve depletion. This may happen if no new gas fields are developed to replace depleted fields as feedstock into the relevant
production facilities.
2 AEMO. Deferred 2015 Wholesale Electricity Market Electricity Statement of Opportunities, June 2016. Available at:
http://aemo.com.au/Electricity/Wholesale-Electricity-Market-W EM/Planning-and-forecasting/W EM-Electricity-Statement-of-Opportunities.
A 2P resource represents a 50% probability that this quantity of gas resources are recoverable. This is a conservative estimate and the actual
volume of gas extracted is likely to be higher.
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Supply is expected to exceed demand over the next 10 years, but there are scenarios
where this may not occur

Potential gas supply in the domestic market is expected to exceed forecast demand over the outlook
period.* In the Base scenario, potential gas supply is forecast to exceed demand by at least

88 terajoules (TJ) per annum for the next 10 years, as shown in Figure 1, assuming that gas producers
continue to develop gas reserves to supply the domestic market.

Figure1 WA gas market balance, 2017 to 2026
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Source: AEMO and NIEIR

In the Base scenario, excess supply is forecast to increase to about 640 TJ per day by 2021 with the
commencement of the following domestic gas production facilities:

1 Wheatstone in 2018.
1 Gorgon phase two in 2020.

However, if these facilities were to be delayed beyond these projected commencement dates,
short-term gas supply in 2017 or 2018 for the WA gas market may tighten when large gas supply
contracts with the North West Shelf expire. From 2022, the level of supply is subject to the continued
expenditure to develop gas reserves for the WA domestic market.

Given the uncertainty around available supply to the market from 2022, with multiple domestic

production facilities facing reserve depletion, AEMO has developed a fRemaining gas reserves linked to
domestic production f aci | i,tniadddiantoshe kow,8Base and fHighr t hi s WA
scenarios. The extra scenario shows what may happen if no new gas fields were developed for the

domestic market over the outlook period to replace depleted fields. In this scenario, the domestic gas

4 Analysis on total gas demand including LNG requirements has been presented in Section 4.6 of this report.

© AEMO 2016 2



WGAS STATEMENT OF OPPORTUNITIES I

market may be undersupplied by up to 600 TJ per day from 2023, as production facilities may not be
able to supply to the market due to a lack of gas feedstock. A detailed discussion of the assumptions
behind this scenario has been provided in Chapter 3.

Domestic gas demand is forecast to grow slowly

AEMO expects domestic gas demand to increase on average by less than 0.1% per annum over the
10-year outlook period, remaining almost flat, as shown in Table 1.

Table 1 Forecast WA gas demand (TJ per day), 2017 to 2026

5 year 10 year

Scenario 2017 2018 2019 2020 2021 g";‘;\‘f\,ﬁgs o gfgfvrtigg o

(%) (%)

Low 1,060 1,052 1,042 1,037 1,037 -0.5 -0.3
1,074 1,070 1,065 1,064 1,068 -0.1 0.1
1,005 1,113 1,111 1,122 1,143 1.1 1.0
Source: NIEIR

The forecast slow decline of -0.1% until 2021 is due to an expected decrease in mining activities for
some small mines, resulting from a forecast decline in commodity prices. This is projected to be partially
offset by higher gas consumption from the following projects:

1 Newman Power Station, whichcommenced supplying electricity to

T Gol dfielddéds Granny Smith and Saracen Mineral sd Thun

Goldfields Gas Pipeline system in 2016.

1 The commissioning of CITIC Pacific's final two concentrators for the Sino Iron magnetite mine by
the end of 2016.5

1 South Hedland Power St at i on, whi ch wi || supply electricity

operations in Port Hedland and Horizon Powerds cust

System from 2017 and will replace the Pilbara Temporary Power Station.
I The Wheatstone joint venture (JV) commissioning its LNG facility in 2017.

T Tiangi déds Lithium Australiads new |ithium processing

operation in 2018.6

These projects have been included in the Low, Base, and High scenarios, as they are either operating
or are considered certain to proceed based on public announcements. In addition to these projects, five
prospective projects with total gas demand of around 45 TJ per day have been included in the High gas
demand scenario.

From 2021, gas demand is expected to grow as commodities demand is expected to recover, resulting
in an average growth of 0.1% a year over the full outlook period.

Low population growth is expected to constrain growth in demand from residential and non-residential
customers connected to the distribution network.”

The north of WA has greater potential for gas demand growth than the South West
Forecast demand growth is greater in non-SWIS areas compared to the SWIS, as shown in Table 2.

5 CITIC Pacific press release, 26 May 2016. Availablean Mi | est one at Sino Irono,
http://www.citicpacificmining.com/resources/attachments/20160527144601-Construction%20Milestone%20at%20Sin0%20Iron.pdf.

S Premier of WA #M6Qniilon Kwinana lahgie projeftt underwayo 12 October 2016. Available at
https://www.mediastatements.wa.gov.au/Pages/Barnett/2016/10/400-million-Kwinana-lithium-project-underway.aspx.

7 The distribution network is defined as the low-pressure gas pipelines used to supply small-use residential (less than 1 TJ per year) and
non-residential customers. This includes the networks operated by ATCO in the Perth metropolitan area and regional centres of Albany, Bunbury,
Geraldton, and Kalgoorlie.

© AEMO 2016 3
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Most of the gas consumed in the Metro and South West Zones is used by GPGs, alumina and nickel
smelters, and other industrial customers. The SWIS currently has around 642 MW of excess electricity
generation capacity®, and electricity demand is expected to grow slowly. As a result, no new GPGs are
expected to be constructed in the SWIS in the next 10 years. Therefore, gas demand growth from
GPGs in the SWIS is projected to be muted.

Table 2 Forecast WA gas demand for SWIS and non-SWIS areas (TJ per day), 2017 to 2026

5 year 10 year
. average average
Scenario 2017 2018 2019 2020 2021 growth pa growth pa
(%) (%)

Low 695 690 682 679 678 -0.4 -0.3
SWIS Base 704 701 696 695 696 -0.3 0.1
High 718 727 725 727 733 0.5 0.6
Low 365 362 360 358 359 -0.6 -0.3
Non-SWIS Base 370 369 369 369 372 0.1 0.3
High 377 386 387 396 410 2.4 18

Source: NIEIR

Three of the five prospective demand projects included in the High scenario are located in non-SWIS
areas. It is likely some or all of these projects will require domestic gas supply, reinforcing the greater
potential for gas demand growth in non-SWIS areas.

AEMO forecasts the domestic gas price will increase in the outlook period. Based on modelling by the
National Institute of Economic and Industry Research (NIEIR), this may result in gas users reducing
demand and potentially ceasing operations, although no large-scale closures are forecast in the next
10 years.

WA's potential gas supply is affected by low oil price and exchange rate forecasts over
the outlook period

AEMOb6s potential gas supply forecasts for the outl ook
gas reserves (LNG-linked and domestic only production facilities) available to the WA domestic gas
market.

The forecasts are higher than those presented in the 2015 WA GSOO. This is largely related to
exchange rate forecasts towards the end of the outlook period being more favourable than those
published in the 2015 WA GSOO.

Allscenarios (except for ARemaining gas reservassumei nked to
reserves are developed as existing gas fields are depleted, driven by domestic gas prices.

Potential gas supply is considered from the perspective of each domestic gas supplier, supplying to the

domestic market only if it is commercially viable, and managing its operations as a portfolio. It takes into
account the WA Gover nment @palicyderistirg srnd futtire gaasupplye ser vat i on
contracts, gas production costs, and domestic gas price forecasts. However, gas producers may be

unwilling to supply gas to the domestic market in excess of their current contracted positions, at least

until domestic gas prices increase (or stabilise) around the middle of the outlook period (from 2020).

8 Based on Capacity Credits assigned for the 2017i 18 Capacity Year.

© AEMO 2016 4
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Table 3 Forecast WA potential supply (TJ per day), 2017 to 2026

5 year 10 year
Scenario 2017 2018 2019 2020 2021 average average
growth pa growth pa
(%) (%)

1,184 1,274 1,283 1,262 1,307 32 13
1,184 1,329 1,506 1,508 1,714 10.7 4.4
1,184 1,557 1,648 1,690 1,761 11.3 5.9

Remaining

1,197 1,265 1,167 1,234 1,108 -1.9 -111

reserves

AEMO expects potential gas supply to increase towards the end of the outlook period, in line with the
domestic gas price forecasts. The commencement of the Gorgon and Wheatstone domestic gas
production facilities is expected to increase potential gas supply between 2017 and 2020. This assumes
all gas suppliers continue to develop gas reserves to allow them to supply gas to the WA domestic gas
market throughout the outlook period, as domestic gas prices are forecast to remain higher than gas
production costs.

In addition to gas supply from Gorgon and Wheatstone, gas may be made avail abl e from Pl utobs
participants within the outlook period. Under an agreement between the State Government and the JV

partners, 15% of gas reserves must be retained and made available for the domestic market during the

life of the project. Based on engagement with relevant stakeholders, it is unclear when and how

domestic gas from the Pluto JV will be supplied to the market.

Moreover,givend omesti c gas price forecasts and Wohd Mackenzi
AEMO considers it is unlikely that Pluto will supply the domestic gas market over the outlook period.

As such, gas supply from the PlutoJVvhas not been included in AEMOO6s pote
Potential gas supply may be higher than forecast if gas becomes available from the Pluto JV
participants during the outlook period.

Under Remaieingasr eserves | inked to domestic pwaidifaltti on f a
sharply from 2022 as production facilities are projected to cease production due to reserves depletion.

This scenario may occur if no new gas fields are developed as feedstock for existing production

facilities.

WA has large volumes of gas resources, but exploration has slowed

Approximately 92%, or 158,373 petajoules (PJ),of Austr ali ads tot al estimated ¢
resources are located onshore and offshore in WA. In addition, an estimated 311,428 PJ of

unconventional resources (tight and shale gas) may be located in WA. Based on current production

rat es, WASesoutcesmayllastgmto 103 years beyond the outlook period.

While there is a large volume of estimated gas resources in WA, a large proportion of these resources

have not been explored and discovered. Based on data for 2016 year to date, exploratonin WA & s gas
basins is currently at the lowest levels observed since 1990, attributed to recent decreases in the
international oil price. If exploration remains low, new gas projects may not be developed and some

existing gas production facilities may cease production due to lack of gas feedstock. At current

production rates of domestic gas and LNG, total 2P reserves held by companies can last until 2035, but

a large proportion of these reserves are held by LNG export companies and joint ventures. These

suppliers may only make gas available beyond their domestic market obligation quantities if the price is
commercially viable.

® Based on cost estimates from Wood Mackenzieds upstream data service.

© AEMO 2016 5
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Emissions reduction and renewable energy policy

Australia has committed to achieving a 26% to 28% reduction in emissions by 2030 (relative to 2005
levels) as part of its obligations to keep global temperature increases to below 2°C, agreed at the 2015
Paris Climate Conference.

While Australia has ratified the Paris Agreement, detailed policy settings to achieve these commitments
have not been developed.

Existing Commonwealth policies and consumer/industry preferences are favouring renewable energy,
however so far there has been no firm commitment to connecting renewable energy projects to the
SWIS, mainly due to excess electricity generation capacity in the SWIS and some uncertainty about
Commonwealth and state emissions reduction policy.

The planned retirement of 380 MW of Synergyds gener at
targets. However, any projected impact is dependent on the fuel type of the generators chosen to be

retired, which has yet not been publicly confirmed. Any potential change in GPG as a result of

emissions policy has thus not been accounted for in the forecasts developed for the 2016 WA GSOO.

Policies to increase the penetration of renewable energy may displace GPGs in the SWIS. Currently,

the WA State Government does not have any specific target or policy for renewable energy beyond the
Commonwealtht ar get s, and there have been nmimtioato meeting c e ment s
the federal target of 20% by 2020.

In addition, while gas is often considered to be well placed to assist in the transition to a low-emissions
economy, WA already has a high proportion of GPG (approximately 60% of total SWIS generation
capacity?). Any future expansion of electricity generation capacity is expected to come from renewable
energy sources, rather than GPG.

Due to the uncertainty of WA policy and proposed retirements, AEMO has only provided a general
commentary around this aspect in this report.

A detailed analysis of emissions targets in the SWIS will be an area of focus for the 2017 WA GSOO to
be published in December 2017.

10 Based on Capacity Credits assigned for the 20171 18 Capacity Year.
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CHAPTER 1. INTRODUCTION

1.1 Background and context

The Western Australian (WA) Gas Statement of Opportunities (GSOO) is published annually under the
Gas Services Information (GSI) Rules made under the Gas Services Information Act 2012 (GSI Act).

The primary purpose of the WA GSOO is to provide information and assessments relating to medium-

to long-term gas supply and demand, including transmission infrastructure and storage capacity, in WA.

The 2016 WA GSOO presents forecastsofannual gas supply and demand for
the 10-year outlook period 2017 to 2026.

1.2 Structure of this report
The structure of the report is as follows:
1 Chapter 2 provides background information on the WA gas market, including:

- Liquefied natural gas (LNG) exports and production facilities.
- Gas demand, separated into large customers and retail customers.
- Production facilities.
- Gas pipelines.
- Gas storage facilities.
- Resources and reserves.

1 Chapter 3 provides an explanation of the forecasting methodology and assumptions, and a
discussion of factors affecting the forecasts.

91 Chapter 4 presents the gas supply and demand forecasts for the 10-year outlook period from 2017
to 2026.

1 Chapter 5 provides information about issues affecting the WA gas market, including the Electricity
Market Review (EMR), potential changes to the WA Gas Bulletin Board (GBB), emissions targets,
and renewable energy policy.

1 Appendices provide supporting information, including demand and supply forecasts for

all scenarios.
A data register containing the data for the figures in this report (except where data is confidential) is
available on AEMOO6s website.

11 Available at http://aemo.com.au/Gas/National-planning-and-forecasting/WA-Gas-Statement-of-Opportunities.

© AEMO 2016 11

WA S


http://aemo.com.au/Gas/National-planning-and-forecasting/WA-Gas-Statement-of-Opportunities

;%/-///41"’6-5//1-;7‘5’:»‘}, / ,/ &
// : y /

© AEMO 2016 12



W 0
\\\\\\\‘\\\\\\ N
B \ NN s
" GAS STATEMENT OF OPP
“GAS STA [ OF (

\ \ S

\
S NN

CHAPTER 2. WA GAS MARKET CHARACTERISTICS

This chapter provides an overview of the key characteristics of the WA gas market, including:
1 Gas used in the domestic market and processed for export as LNG.
1 Large customers'? supplied through the gas transmission network.
1 Residential and non-residential customers supplied through the distribution network.*3
1 Gas production, transmission, and storage infrastructure.
1 Conventional and unconventional gas resources located onshore and offshore in WA.
All data in this chapter is presented in financial years unless otherwise specified.

2.1 WA LNG exports

WA is a major LNG exporter and had its first cargo shipped from the North West Shelf (NWS)4 to

Japan in 1989. WA is geographically closer to the large gas consumers in the Asia Pacific region
(including China, Japan, South Korea, and T%®i wan)
Long-term contracts account for at least 86% of total processing capacity, with the majority of LNG sold

from WA to the Asia Pacific region.

By the end of 2018, five LNG export facilities with total production capacity of 49.3 million tonnes per
annum (mtpa) are expected to be operating in WA, accounting for around 11% of global LNG
capacity.'® When these are combined with LNG projects in Queensland and the Northern Territory (NT),
Australia is expect elatgest expoiter af bNGdront 2018, withcarolind @ns-fifth of
total global LNG capacity. The nameplate capacity and expected commissioning dates of existing and
committed LNG projects in WA are shown in Table 4.

Table 4 WAO6s existing and committed LNG export facilities

Commission date or expected

Facility Nominal production capacity (mtpa) commission date

15.6 2016 to 2018
16.9 1989 to 2008°
4.3 2012

g LNG (F 3.6 2018 to 2020

Total LNG export capacity (by 2018) 49.3

2 Chevron, Shell and Woodside. Full reference details are provided in Appendix F.
b The North West Shelf includes five LNG trains, built progressively between 1989 (train 1) and 2008 (train 5).

WABs LNG exports incr eas e dO6ftanomthanl2@mtpainP@L51d6, pa i n
as shown in Figure 2. The falls in LNG prices between 20131 14 and 201571 16 reflect a decrease in

the international oil price, which is linked to LNG prices. LNG exports are expected to continue to

increase over the next five years with the commencement of the Gorgon, Wheatstone, and Prelude

LNG projects.

12 Defined as customers using more than 10 terajoules (TJ) per day.

The distribution network is defined as the networks operated by ATCO and used to supply residential and non-residential customers in the Perth
metropolitan area and the regional centres of Albany, Bunbury, Geraldton, and Kalgoorlie.

References to the North West Shelf relate to the Woodside-operated project throughout the document, unless otherwise specified.

Department of State Development. WA Liquefied Natural Gas Industry Profile, June 2016. Available at: http://www.dsd.wa.gov.au/docs/default-
source/default-document-library/wa-Ing-profile---june-2016?sfvrsn=4. Viewed: 24 October 2016.

International Gas Union. 2016 World LNG Report. Available at: http://www.igu.org/publications/2016-world-Ing-report.

Viewed: 24 October 2016.
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Figure 2 WA LNG export volume and prices, 2005i 06 to 2015i 16
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Source: DMP. Full reference details are provided in Appendix F.

2.2 Domestic gas demand in WA

2.2.1 Overview

WA consumes more gas domestically than any other state in Australia, despite its relatively small
population. In 201471 5, \W@ntestic gas consumption was 554.5 petajoules (PJ)!’, accounting for

al most 40% of Australiabs totg@wd3. gas consumption, as s

In WA, gas is largely consumed by large industrial and mining users, by the minerals processing sector,
and for electricity generation (gas-powered generation, or GPG). Residential consumption accounts for
a small proportion of total gas use (around 2%). This is different to other Australian states, where
residential customers use a greater proportion of domestic gas, particularly Victoria (where 39% of
domestic gas use occurs in the residential sector). Section 2.2.2 and Section 2.2.3 provide more
information about the breakdown of gas consumption in WA.

17 Includes gas used for LNG processing.
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GAS STATEMENT OF OPPORTUNITIES

Figure 3  Gas consumption by state, 2010i 11 to 2014i 15
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Source: Office of the Chief Economist. Full reference details are provided in Appendix F.

2.2.2 Large customers supplied through the transmission network

Most large customers are supplied directly through the transmission network (such as the Dampier to
Bunbury Natural Gas Pipeline (DBNGP) and the Goldfields Gas Pipeline (GGP)). The remaining large
customers are supplied by domestic LNG facilities, which convert natural gas to LNG that is then
transported by road. The large customers include:

1 Mine sites such as iron ore, gold, and nickel mines.

Mineral processing facilities such as alumina refineries and nickel smelters.

Electricity generation from GPG, mainly located in the South West interconnected system (SWIS).
Industrial users like brickworks, cement manufacturers, and chemicals plants.

=A =4 =4 =

Production of domestic LNG, compressed natural gas (CNG), and liquefied petroleum gas (LPG).
1 Petroleum processing.

Together, large customers account for two-thirds of gas used in WA, with the majority used in the
minerals processing (32%), electricity generation (29%), and mining (23%) sectors.

2.2.3 Customers supplied through the distribution network

Customers supplied through the distribution network account for around 8% of total WA domestic
gas consumption.

Table 5 shows the growth in the total number of customers supplied through the distribution network,

and the rate at which customers switched retailers, between 20137114 and 201511 6. WAG&6s gas ret a
market connections are currently growing at about 3.1%, or 25,000 customers per year, largely as a

result of new subdivision expansions and the associated construction of residential homes. The number
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