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Purpose

This Energy Supply Outlook provides an update to the Electricity Statement of Opportunities, and Gas
Statement of Opportunities. It also includes the Energy Adequacy Assessment Projection.

Specifically, this report updates the November 2016 Update: Electricity Statement of Opportunities
(ESOO0) and the March 2017 Gas Statement of Opportunities (GSOOQ), and incorporates a new Energy
Adequacy Assessment Projection (EAAP).

It is published in accordance with clause 3.13.3(r) and rule 3.7C of the National Electricity Rules, and
rule 135KD of the National Gas Rules.

This Energy Supply Outlook is based on information available at 1 May 2017, although AEMO has
endeavoured to incorporate more recent information where practical.

The rapid evolution of the energy industry means the supply and demand position is continually
changing, and some recently announced changes (since 1 May 2017) have not been included in
modelling for this Energy Supply Outlook. In this fluid environment, AEMO intends to release more
frequent energy supply outlook updates.

Disclaimer

This document or the information in it may be subsequently updated or amended. This document does
not constitute legal or business advice, and should not be relied on as a substitute for obtaining
detailed advice about the National Electricity Law, the National Gas Law, the National Gas Rules,

the National Electricity Rules or any other applicable laws, procedures or policies. AEMO has made
every effort to ensure the quality of the information in this document but cannot guarantee its accuracy
or completeness.

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.
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AEMO expects all National Electricity Market (NEM) regions will meet the reliability standard set in the
National Electricity Rules (NER)?! over the next two years, based on the generation and storage
expected to be available.

There is, however, still a risk of electricity supply falling short of demand, especially in extreme
conditions. The security of the power system will be tested on extremely hot summer afternoons and
evenings when consumer demand is highest, with the risk increasing if, at the same time, wind and
photovoltaic (PV) generation drops to low levels, other generation stops unexpectedly, or electricity flow
is constrained between regions.

In this assessment, South Australia is considered most at risk of breaching the reliability standard. To

meet the standard, existing generation capacity must be available and operating, Pelican Point Power
Station must return to full service, and the new battery storage and diesel generation contracted for by
the government must be available as planned.

Domestic gas supply and demand remain finely balanced. Whether sufficient gas is available to meet
demand will depend on:

1 The actual quantities of gas available to the domestic market after liquefied natural gas
(LNG) exports.

1 The level of domestic gas demand for gas-powered generation of electricity (GPG).

1 The adequacy of coal supplies for coal-powered generation. The amount of GPG needed to
secure electricity supplies will depend on how much coal-powered generation contributes,
particularly in New South Wales.

AEMO is working collaboratively with the energy industry and governments to pursue comprehensive
approaches to reduce risks to the reliable supply of electricity and gas all year round to Australian
business and household consumers. Key initiatives include:

1 Minimising risks to electricity generation from fuel supply. AEMO engages with generation
businesses to enable adequate supplies of fuel to be available during critical times, including
supplies of water for hydro generation, diesel for oil-fired generation, coal for coal-fired
generation, and, particularly, gas supplies for GPG.

1 Working with industry so that sufficient gas is available to meet demand, including for GPG.
Following updated projections of gas production, gas supply and demand remain finely balanced.

- Gas supply shortfalls may arise if domestic gas demand for GPG increases as currently
mothballed gas-fired units are returned to service, if proposed new renewable generation is
delayed, or if black coal-fired generation does not generate as much as projected. Summer
GPG needs must also be managed to avoid unintended consequences for reliable gas supply
for peak winter heating load in southern states.

- Variations in the amount of gas demanded by LNG exports could be pivotal in determining
whether a gas shortfall arises. This reinforces that strong collaboration between AEMO and the
gas industry is imperative so AEMO can use accurate projections of gas supply and demand in
its ongoing forecasts.

- AEMO is working with the gas industry to implement the Gas Supply Guarantee, an
arrangement designed to facilitate supplies of gas to GPG when needed.

- AEMO will seek further information from gas producers, and will publish a new supply demand
assessment later this year.

* Information about the reliability standard is in Section 1.1.

© AEMO 2017



5 ENERGY SUPPLY OUTLOOK HAEH TN

1 Maximising the availability of generation and transmission when most needed. AEMO works with
generators and transmission network companies, and gas producers and gas transmission
companies, to coordinate all planned outages for maintenance across electricity generation and
transmission, and gas production and pipelines, so they are outside of (and preferably before)
the most critical periods in the coming summer. AEMO is also seeking up to 670 megawatts
(MW)2 of additional reserves from supply and demand sources through the Reliability and
Emergency Reserve Trader (RERT) provisions to minimise the risk of shortfalls at peak demand
times this summer.

1 Facilitating new generation and storage across the NEM.

- The South Australian gover nmel@OtMWsof battery stayage, ahd
up to 200 MW of temporary diesel generation, for use in emergency situations during summer
2017-18, if extreme conditions create a supply shortfall that cannot be met in other ways.

- The Victorian Government ds Ener4) MW Sftbatterastpegel
for summer 201771 18.

- Across the NEM, 500 MW of new solar and wind generation has been committed or is very
advanced for summer 201771 18, with a further 880 MW committed or very advanced for
summer 2018i 19. While these amounts have been included in the modelling for this
assessment, a further 392 MW of new renewable generation has confirmed commercial use
dates since the modelling was completed.

1 Anticipating and managing peak demand from the consumer side. AEMO is:
- Seeking demand-based resources, as well as supply, through the RERT provisions.

- Working with the Australian Renewable Energy Agency (ARENA) to procure 100 MW of new
demand side participation from industry.

1 Acting on the 19 recommendations made by AEMO following the 2016 South Australia Black
System. Six are complete and the remainder are progressing and on track for completion before
the end of this year.

AEMOisalsolooki ng over the | onger t-yearhorizorh ang wlncadntinuehto s
work with industry and governments to identify and act on initiatives to secure the grid and promote
efficient market opediteartiitesents:i n consumersodé6 | ong

1 AEMO will work with the Australian Energy Market Commission (AEMC) Reliability Panel in
its review of the NEM reliability standard, considering current and future power system needs.

1 AEMO will work with the AEMC, governments, and industry to improve investment signals and
markets for demand response to meet the needs of a more agile future power system.

AEMO welcomes the findingsof Austral i abés DriflareFinkeSin hisdndepéndent,Review
into the Future Security of the National Electricity Market.3 AEMO supports the view of the Finkel report
that the design of the grid of the future must be fit-for-purpose to deliver the key outcomes of increased
security, future reliability, rewarding consumers, and a lower emissions trajectory. AEMO looks forward
to continuing its work with government policy-makers, and its engagement with industry and
consumers, to enable an efficient and secure Australian energy market for future generations.

2 This number is subject to continued review, based on changing market circumstances.
3 Independent Review into the Future Security of the National Electricity Market: Blueprint for the Future, June 2017. Available at:
http://www.environment.gov.au/system/files/resources/1d6b0464-6162-4223-ac08-3395a6b1c7falfiles/electricity-market-review-final-report. pdf.
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The National Electricity Rules (NER) clause 3.13.3 (r), and the National Gas Rules (NGR) rule 135KD,
require AEMO to publish updates to the Electricity Statement of Opportunities (ESOOQ) for the
National Electricity Market (NEM), and the Gas Statement of Opportunities (GSOO) for eastern and
south-eastern Australia, when significant new information becomes available relating to supply or
demand projections.

This Energy Supply Outlook (ESO) also incorporates the latest Energy Adequacy Assessment
Projection (EAAP) update, in accordance with rule 3.7C of the NER, which determines whether any
energy limitations on generators, or varying levels of rainfall, could impact the expected level of
electricity reliability over the next two years.

This ESO provides updated projections for gas and electricity supply and demand for the next two
years, based on information to 1 May 2017.

New information since the November 2016 updates to the ESOO and EAAP, and the March 2017
GSO0O0, which has been included in ESO modelling, includes:

1 Domestic gas producers have provided updated information on their gas supply projections.
1 New generation projects have been planned for development within the next two years.

1 Pelican Point Power Station has committed to returning to full service from July 2017, adding an
additional 239 megawatts (MW) of available capacity in South Australia.

T The Queensl and governmentds commi t me motserMicefromet ur n S
the first quarter of 2018, adding an additional 385 MW of available capacity in Queensland.

I The South Australian and Victorian governments have committed to adding 100 MW and 40 MW
of battery storage respectively before summer 20177 18.

1 Additionally, the South Australian government has committed to adding up to 200 MW of
temporary emergency diesel generation, for use in emergency situations during summer
20171 18, if extreme conditions create a supply shortfall that cannot be met in other ways.

1 Queensland forecast annual consumption and peak demands have been updated in accordance
with the March 2017 Update: National Electricity Forecasting Report (NEFR).#

1 New information from generators on energy constraints for some generating units, obtained
through the Generation Energy Limitations Framework (GELF) survey.

The state of the energy industry, both gas and electricity, is highly fluid and continues to rapidly evolve.
Some recent developments, announced in the gas and electricity industry as this report was being
prepared, were not included in ESO modelling. These included:

1 Over 392 MW of new renewable generation projects across the NEM have been announced as
very advanced, with commercial use dates within the next two years, in addition to those included
in ESO modelling.

1 Export liquefied natural gas (LNG) demand during the 2017 calendar year so far has been lower
than forecast in the Neutral scenario of the 2016 National Gas Forecasting Report (NGFR) and
the 2017 GSOO.

1 Arrow Energy has announced planned investment to expand capacity at its Daandine and
Tipton fields, bringing Ar r owés Sur at gas pr o tknajoutes aoday (TJd),omor e t hai

4 AEMO. March 2017 NEFR Update. Available at: https://www.aemo.com.au/-
/media/Files/Electricity/NEM/Planning_and_Forecasting/NEFR/2017/Update-to-2016-National-Electricity-Forecasting-Report-NEFR.pdf.

© AEMO 2017
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62 petajoules a year (PJ/a). This is an increase of 28 PJ/a for Arrow from 2017 GSOO
forecast production.’

While these developments are not included in this assessment, AEMO is seeking information from
relevant parties and will reassess the implications in a further update later in 2017.

In this report:
91 Chapter 1 describes the foundation concepts.

1 Chapter 2 describes the modelling outcomes and resultant assessments of risks to security and
reliability of energy supplies.

1 Chapter 3 describes the initiatives AEMO is undertaking to manage these risks, working with
industry and governments to secure power and gas supplies for the next two years.

In the NEM, the NER define a reliability standard for electricity, set by the Unserved energy is the amount of
Australian Energy Market Commission (AEMC) Reliability Panel and energy that cannot be supplied to

applied to each NEM region. The reliability standard is measured in terms
of maximum expected unserved energy (USE) per region. It refers to the
amount of electricity required by consumers that cannot be supplied.
There is no equivalent standard in gas, and gas supply adequacy is simply
assessed against projected demand.®

load shedding (loss of customer

The NEM reliability standard specifies that the level of expected USE to meet demand.

consumers, resulting in involuntary

supply), because there is insufficient
generation capacity, demand side
participation, or network capability,

should not exceed 0.002% of consumption per region, in any financial
year.” Meeting the reliability standard does not preclude USE from occurring; supply shortfalls can
occur within the standard. The USE that contributes to the reliability standard excludes power system
security incidents resulting from multiple or non-credible generation and transmission events, network
outages not associated with inter-regional flows, or industrial action.

For instance, South Australian energy consumption for 20151 16 was 12,934 gigawatt hours (GWh).8
To meet the reliability standard, relevant region-wide USE should not have exceeded 259 MW for one
hour in that year, or 130 MW for two hours (or other combinations that are equal to 259 megawatt
hours (MWh)).

The reliability standard represents a trade-off between the cost of USE when it occurs and the cost of
developing an increasingly reliable power system. In simple terms, it balances the increasing cost of
improving the reliability of the power system to prevent load shedding under extreme and rare events
against the costs incurred in load shedding.

The reliability standard is used for planning purposes to assess whether there is sufficient supply to
meet forecast demand over the medium to long term. Projected supply shortfalls provide market signals
that more supply development is required.

In the short term (the operational timeframe), AEMO uses Lack of Reserve (LOR) values to identify
times when extra reserves may be required to avoid the need for load shedding to maintain or restore
power system security. This is discussed further in Section 1.1.1 below.

SArrow Energy media release, AArrow enters FEED f dleatsubstantial Surat
https://www.arrowenergy.com.au/media-centre/latest-news/pages/2017/arrow-enters-feed-for-substantial-surat-asset-expansion.

6 In the gas Declared Transmission System in Victoria, supply adequacy is measured against the ability to meet a 1-in-20-year gas demand.

7 AEMC, 2015. Fact Sheet: the NEM Reliability Standard. Available at: http://www.aemc.gov.au/getattachment/2f4045ef-9e8f-4e57-a79c-
c4b7e9946b5d/Fact-sheet-reliability-standard.aspx.

8 AEMO, 2016. South Australian Electricity Report. Available at: http://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-
forecasting/South-Australian-Advisory-Functions.

© AEMO 2017
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AEMO is collaborating with the AEMC to support its Reliability Panel in a review of the reliability
standard. The review will assess whether the standards and settings remain suitable for the NEM. The
final report is scheduled to be published by 30 April 2018.°

111 NEM Reserve levels

The AEMC Reliability Panel has recently adjusted its view on use of both USE and reserve levels as
indicators to assess the reliability of the NEM. 10

AEMO uses LOR values to identify when additional reserves of generation or load reduction capacity
may be required to reduce the risk of involuntary load shedding and maintain reliability. The LORs,
described in clause 4.8.4 of the NER, have three threshold values:

1 LOR 1: Available MW reserve is less than twice the amount of the largest credible contingency!?
in the region.

1 LOR 2: Available MW reserve is not sufficient to cover the occurrence of the largest credible
contingency in the region.

1 LOR 3: There is no MW reserve available in the region. Customer load shedding has either
commenced, or is imminent.

¢ AEMC, 2017. Reliability Standard and Settings Review 2018. Available at: http://www.aemc.gov.au/Markets-Reviews-Advice/Reliability-Standard-
and-Settings-Review-2018#.

10 AEMC. Annual Market Performance Review 2016. Available at: http://www.aemc.gov.au/Markets-Reviews-Advice/Annual-market-performance-
review-2016. The 2016 AMPR is the first to report on the combination of USE and reserve levels (measured by Lack of Reserve notices) to
indicate reliability in the NEM, after previous reports considered USE alone.

11 Credible contingencies can mean loss of large generators, interconnectors, or load.

© AEMO 2017 8
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The 2016 ESOO Update and EAAP Update (both issued in November 2016) projected that the
withdrawal of Hazelwood Power Station by March 2017 could potentially result in breaches of the
reliability standard in Victoria and South Australia in 20177 18 under existing market conditions, where
the foll otwe mm wisthlod nt a wdid dot rgtermte sewiteo r s

1 Pelican Point Power Station unit in South Australia (239 MW).
1 Tamar Valley Power Station in Tasmania (208 MW).12
1 Swanbank E Power Station in Queensland (385 MW).

The 2016 ESOO Update also highlighted that returning these short-term withdrawn generators to
service would be sufficient to meet the reliability standard, provided there were adequate gas
supplies available.

The March 2017 GSOO identified risks to electricity generation, due to projected shortfalls in gas
available for gas-powered generation of electricity (GPG) that could impact the reliability of electricity
supplies from summer 2018i 19. This was based on information available at the time from gas
producers and the gas industry (including LNG exporters).

This ESO re-evaluates these conclusions in light of industry developments to 1 May 2017, and recently
announced government initiatives'?, and incorporates the latest EAAP into the assessment.

AEMO recognises that further developments have been announced since this time, including revised
information on gas production and demand, and electricity generation capacity (see Chapter 1). AEMO
will seek updated information from the relevant parties, and will reassess the implications in further
updates to be provided later in 2017.

AEMO has completed a range of modelling assessments to examine the range of dynamics and risks
impacting the energy industry (see Table 1 below). In this assessment, a base case and four
sensitivities have been modelled, each focusing on a core set of market assumptions defined in
AEMOO6 s Nseenaria.la |

Section 2.2 details risks to electricity supply adequacy, and Section 2.4 covers risks to gas supply
adequacy. Chapter 3 describes the initiatives AEMO is implementing to manage these risks.

These assessments of electricity supply adequacy take into account both:
1 Market responses since the previous ESOO Update and GSOO, up to 1 May 2017.

1 Government generation and storage initiatives in Victoria, South Australia, and Queensland over
recent months.

These assessments consider modelling based on the latest information at hand, and using a base case
with sensitivities to test the range of risks and uncertainties (as summarised in Table 1 below).

12 Hydro Tasmania, owner of the Tamar Valley Power Station, advised AEMO that this plant will be withdrawn after May 2017, but available for
operation with less than three months6 noti ce. See 5 June 2 Ohitd/wivaaemoacon.aa/EléctmiditydNatiorat-Gleotntitya t
Market-NEM/Planning-and-forecasting/Generation-information.

BThe assessment includes government initiatives up to and i ncHhank&i ng the Quee

YNeutral scenari o i s Natohal HeetdcityiForecasth®/Repost (CRapterd.2), available at: https://www.aemo.com.au/-
/media/Files/Electricity/NEM/Planning_and_Forecasting/NEFR/2016/2016-National-Electricity-Forecasting-Report-NEFR.pdf.

© AEMO 2017
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Table 1 Range of modelled assumptions
Case/sensitivity Key assumptions Section

Base case Generation (including Pelican Point, Swanbank E and Tamar Valley power 2.1.3
stations) operating at capacity, with no planned outages over critical periods.
Government battery initiatives operating as planned for next two summers.

Less GPG returning Neither Swanbank E nor Tamar Valley power stations operating by summer 221
20177 18.

EAAP Generation availability according to MT PASA (including planned outages, and  2.2.2
excluding generation that cannot be returned with less than 24 hoursénotice).
Extreme weather Repeat of hot summer conditions of February 2017. 2.2.3

Lower black coal-fired New South Wales black coal-fired generation not reaching projected levels to 224
generation help replace Hazelwood generation, due to coal supply or other factors.

2.1.1 Approach

AEMO conducted a range of modelling simulations for each of the cases defined in Table 1, to assess

the range of variables that impact reliability, such as weather, demand, and generator outages. This

included an assessment of six alternate weather patterns (reflecting observed conditions in the financial

years 20097 10 throughto 2014i15) wi t h each o6reference yeardé having d

1 Peak demand conditions.

Peak demand timing.

Peak demand coincidence across NEM regions.
Frequency of demand conditions near to the peak.

= =4 A -

Energy contributions from intermittent generators (including wind and solar photovoltaic
(PV) generation).

1 Contributions of intermittent generation to peak demand.
AEMO also examined two alternate peak demand levels for each region within each reference year:

1 An extreme maximum demand with 10% probability of exceedance (POE)1®, expected to be
exceeded once in every ten years, typically when temperatures exceed 40 degrees Celsius.

1 An average maximum demand with 50% POE, expected to be exceeded once in every two years.

Each reference year has been modelled with a number of independent Monte Carlo simulations to
capture the variable nature of forced generator outages. Generation dispatch was then modelled on an
hourly resolution for each reference year, taking into account network and energy constraints.

AEMOO®s appr dawelghtea prpbhbility to the outcomes from both ofther e f er ence year so
peak demand levels (10% POE and 50% POE) to determine expected levels of supply shortfalls. The

final supply shortfall levels for the case or sensitivity represent an average of each simulated reference

year. Further descriptions on the modelling methodology and approach are availablei n AEMOG6 s

published ESOO methodology report.16

To assess the range of risks and uncertainties impacting the industry, regional results are presented for
both a base case and a range of sensitivities. It is important to interpret the analysis considering the
following key dynamics:

1 Availability of fleet i the availability of generation plant, and whether any outages are planned
before or during summer.

15 Probability of exceedance (POE) refers to the likelihood that a maximum demand forecast will be met or exceeded.
16 Available at: https://www.aemo.com.au/-/media/Files/Electricity/NEM/Planning_and_Forecasting/NEM_ESO0/2016/2016-NEM-ESOO-

Methodology.pdf.

© AEMO 2017 10
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1 Black coal i the role black coal-fired generation will play in providing energy, and whether coal
supplies and contracts will support this generation increasing its output above historical levels.

1 Gasi the balancing role of GPG in maintaining the electricity supply demand balance, and how
gas supplies for GPG depend on a variety of factors including gas production estimates, pipeline
capacity, demand for gas for LNG exports, and, importantly, the ability to contract and transport
guantities of gas to power stations at the right time.

1 Water i the availability of water reserves and conservation of water ahead of summer for critical
hydro generation and irrigation periods.

Approximately 10 terrawatt hours (TWh) of annual generation was withdrawn from the electricity market
when the 1,600 MW Hazelwood Power Station retired on 31 March 2017.

In the two months since the Hazelwood closure, plant across the NEM that have operated to replace
the lost energy (and capacity) previously provided by Hazelwood have been variable:

1 Black coal-fired generation contributed less in April than in March, aligned with lower demand for
electricity and outages of some generation. It increased its contribution in May, compared to
April, responding to higher demand and the return of withdrawn units.

1 GPG contribution increased in April and dropped in May, while hydro contribution reduced in April
before a large increase in contribution from hydro ahead of winter.

This short-term variability in market outcomes in the NEM is not uncommon, and demonstrates that it is

too early to draw conclusions on how Hazelwood 6 s c¢cl osure will i mpact the gen
actual market outcomes. In addition, there have not been any peak demand days since the Hazelwood

closure that would test the reliability implications of the generation capacity withdrawal. The probabilistic
assessments currently provide the most robust view of
system reliability over the next 121 24 months.

AEMO projects the energy previously supplied by Hazelwood Power Station to be replaced by:
1 Increased output from black coal-fired generators in New South Wales.
1 New renewable generation projects.
1 Increased output from GPG, including the effect of mothballed generators returning to service.

Advice from generators indicates that coal-fired generators in aggregate have sufficient capability to
operate at the higher levels which will be critical to avoid the need for GPG to demand more gas.

This requires black coal-fired generators in New South Wales to increase output above recently
observed levels, which in turn requires contracting for sufficient coal supplies. Chapter 3 outlines steps
being undertaken in this area.

Over the last three year s has\averged just beléve8 Tk hetegpore r gy b al a
Following the closure of Hazelwood Power Station, without any market response, AEMO expects

Victoria to become a net importer of electricity. The weighted average of the simulations run for this

ESO indicate Victori abs apmaximaely8.8 HMWh ndiienpoetim2087iMBo ul d be
reducing to 3 TWh net import in 20181 19 as more renewable generation starts operating in the region.

Figure 1 below shows levels of projected USE outcomes for New South Wales, South Australia, and
Victoria over the next two years as a percentage of total demand, and compares these with the
reliability standard. (Queensland and Tasmania are not shown, because USE outcomes from the
modelling are negligible.) The megawatt hour (MWh) USE data is shown in Table 2.

17 Net energy balance refers to the net flow of electricity between interconnected regions. For Victoria, this includes flows between New South
Wales, South Australia, and Victoria across four unique interconnectors.
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In this probabilistic assessment, the expected volume of USE is not forecast to breach the reliability
standard in any region, assuming the following:

1 Government-initiated energy storage facilities are in service by summer 20177 18.
1 There are no planned outages of generators during critical periods over summer.

1 Short-term withdrawn generators return to service as follows:

Pelican Point Power Station unit from 1 July 2017.
Swanbank E Power Station for summer 20177 18.18

Tamar Valley Power Station for summer 20171 18.1°

South Australiabs energy storage and diesel generatio
occurrences of USE over the coming summer, helping to maintain USE below the reliability standard.

The chart shows a forecast reduction in USE in South Australia in 20181 19, due to new generation and

lower demand (the nature of the probabilistic assessment also means that assessment years are not

directly comparable).

Figure 1  Supply adequacy (base case)
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Government Batteries includes the South Australian and Victorian battery storage initiatives.
Emergencygener ati on includes South Australiads pl an t ol8prppiacedly@502WOfGPMBY of di esel
for summer 20187 19.

While the reliability standard is expected to be met under the base case conditions (see Section 2.1.3),
there remains a risk of supply shortfalls occurring in South Australia and Victoria over the next two
years which could result in load shedding, especially during extreme conditions.

Extreme weather conditions typically occur on summer weekdays, between 4.00 pm and 8.00 pm, when
temperatures exceed 40 degrees Celsius with little wind. The risk of supply shortfalls is higher if these
conditions were to coincide with either:

1 Generation outages (planned or unplanned).

1 Low levels of inter-regional support due to interconnector constraints.?2°

18 An announcement on 4 June 2017 stated that Swanbank E Power Station intends to be operating from the first quarter of 2018.

%Hydro Tasmania advised AEMO that Tamar Valley will be withdrawn after May 2017, but available for operation with less thanthr e e mont hs 6
notice. See 5 June 2017 Tasmania information at http://www.aemo.com.au/Electricity/National-Electricity-Market-NEM/Planning-and-
forecasting/Generation-information.

20 |nterconnector constraints can be due to planned or unplanned outages, or other events such as bushfires or severe weather.
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Table 2 Projected USE (base case)
Region Year Reliability USE Before USE After USE After Weighted
Standard Government Government Government number of
(MWh) initiatives (MWh) batteries (MWh) batteries + thermal observations
generation (MWh) (Hours)
NSW 2017i 18 1,388 4 4 4 0.02
20181 19 1,396 3 3 0.01
SA 2017i 18 251 266 194 65 1.24
- 2018i 19 250 76 54 13 0.46
viC 2017 18 895 645 598 598 1.78
2018i 19 894 369 343 343 1.14
QLD 2017118 1,085 0 0 0 0
2018i 19 1,094 0 0 0 0
TAS 2017118 214 0 0 0 0
2018i 19 215 0 0 0 0

When averaged over each sample year, the number of USE observations projected in this hourly
assessment is low. The weighted average number of USE observations across the 10% POE and 50%
POE conditions is shown in the final column of Table 2 above. In 10% POE conditions for summer
20171 18 only, there were fewer than four USE observations in South Australia and five in Victoria. This
demonstrates how rarely USE observations are expected to occur, even in extreme conditions.

Under average summer conditions (50% POE), the risk of supply shortfalls in any NEM region is
considered much lower, as demonstrated in Figure 2 below.

Figure 2  Supply adequacy (base case i average summer conditions)
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2.2 Electricity supply adequacy risk assessments

AEMO has conducted additional supply adequacy risk assessments to examine how a range of factors
could impact NEM reliability. The risk assessments AEMO examined include:

1 The impact if Swanbank E and Tamar Valley power stations are not in service.

13

© AEMO 2017



ENERGY SUPPLY OUTLOOK

1 The EAAP Update, in which AEMO modelled the impacts of lower availability of thermal
generation in South Australia, using generator bid information supplied to AEMO via the Medium
Term Projected Assessment of System Adequacy (MT PASA).

1 The impact of extreme weather conditions.
1 The impact of coal-fired generation remaining at historical contracted levels.

In this risk assessment, leveraging advice provided by participants, AEMO has assumed that sufficient
coal is available to manage GPG demand within forecast gas production volumes. Section 2.2.4 covers
AEMOO® s pr ogdgaerequiiernents forfGPG. Chapter 3 outlines a number of initiatives that AEMO
is undertaking, with governments and industry, to increase gas availability for GPG.

2.2.1 Swanbank E and Tamar Valley Power Stations

While the return of the second unit at Pelican Point Power Station was announced in March 2017, the
return to service of Swanbank E Power Station for the beginning of 2018 has only recently been
announced.?! Swanbank E was previously expected to return for summer 20187 19. No announcement
has been made to date on the operation of Tamar Valley Power Station.

The figure below compares the USE outlook both with and without Swanbank E and Tamar Valley
Power Stations. Both projections assume government batteries are operating in South Australia and
Victoria for summer 20177 18.

Figure 3  Supply adequacy with and without Swanbank E and Tamar Valley power stations
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This analysis highlights that having both these generators in operation for the 20177 18 summer could
reduce the risk of USE in South Australia and Victoria. While the improvement would be limited by

t hese gen atioadndrensotenessdram the affected states, due to transmission constraints
between Queensland and New South Wales (Swanbank E), and across Basslink (Tamar Valley), the
additional capacity could reduce the risk of supply shortfalls next summer.

2’Queensl and Government media statement, ASwanbank E Power Station fires up
http://statements.qld.gov.au/Statement/2017/6/4/swanbank-e-power-station-fires-up-again.
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Full operation of both these gas-fired generators is estimated to require additional gas supplies of
approximately 18 petajoules (PJ) per annum.?? This would increase pressure on domestic gas supplies,
in an already tight gas supply demand balance (see Section 2.2.4).

The EAAP Update is a further reliability assessment that is published as soon as practicable after new
material information becomes available. AEMO determined an EAAP Update was appropriate after new
information from gas producers became available after the 2017 GSOO, and AEMO sought further
information on whether any non-hydro fuel constraints could impact generator capability through the
GELF survey.

The EAAP also quantifies the impact of potential energy constraints on energy availability for a range of
rainfall scenarios, as specified in the EAAP guidelines.?® The EAAP was based on information available
at 1 May 2017, and assumes that Pelican Point Power Station returns to service from July 2017,
Swanbank E Power Station returns to service for summer 20181 19 and that Tamar Valley Power
Station remains withdrawn from service for the next two years.

Another key difference between the EAAP and the ESO base case is that the EAAP assumes planned
availability of existing scheduled and semi-scheduled generation used in the MT PASA, which only
includes generating units available for recall within 24 hours. No attempt has been made in the EAAP
analysis to optimise the timing of these planned outages.

1 The ESO base case applied the summer and winter rated capacities advised by generators in
AEMOO6s annual generator survey, which obtained a s
This analysis assumes all generation capacity is available during the critical summer period, with
no scheduled outages (although forced outages are modelled).

1 By contrast, the MT PASA schedule used for EAAP is based on daily capacity ratings submitted
by generators on an ongoing basis, includes planned outages scheduled by generators
throughout the year but no forced outages, and considers only generation that is available for
recall within 24 hours.

For example, during summer the MT PASA capacity ratings for thermal generation in South Australia
are approximately 240 MW below the ratings in the ESO base case. This is shown in Figure 4 below.

In the EAAP, with about 240 MW?2# less generation available over summer than in the base case due to
planned outages, reliability standard breaches are projected in South Australia for the next two years,
shown in Figure 5.

The reliability standard breaches shown in the EAAP reinforce the importance of continued operation
of all currently operating generation capacity, and the return to full service of the Pelican Point
Power Station.

The sustained outage of a single large unit, or power station, in South Australia could result in reliability
standard breaches. A sustained outage of a large unit in Victoria may also threaten the standard, if
coincident with high demand periods and low inter-regional support.

22 This is based on Swanbank E and Tamar Valley generating at 2013i 14 levels.

2 AEMO. EAAP Guidelines, 28 October 2016. Available at: http://www.aemo.com.au/-

[media/Files/Stakeholder Consultation/Consultations/Electricity Consultations/2016/EAAP/EAAP_Guidelines.pdf.

24 Gas plant capacity of 240 MW in South Australia is roughly equivalent to one of the following: one Pelican Point unit, two Torrens Island A units,
one Torrens Island B unit, the entire Hallett GT Power Station, or the entire Quarantine Power Station. The modelling reasonably depicts
outcomes associated with the withdrawal or unavailability of any of these units/power stations.
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