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Important notice

PURPOSE

AEMO has prepared this report to provide energy market participants and governments with information on
the market dynamics, trends and outcomes duringQ2 2021 (1 April to 30 June2021). This quarterly report
compares results for the quarter against other recent quarters, focusing o®12021and Q2 2020.
Geographically, the report covers

1 The National Electricity Marketd which includes Queensland, New South Wales, the Australian Capital
Territory, Victoria, South Australia and Tasmania.

1 The Wholesale Electricity Market operating in Western Australia.

9 The gas markets operating inQueensland, New South Wales, Victoria and South Australia.

DISCLAIMER

This document or the information in it may be subsequently updated or amended. This document does not
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9 past, current or future market conditions, prices and outcomesand

9 the National Electricity Law, the National Electricity Rules, the Wholesale Electricity Market Rules, the
National Gas Law, the National Gas Rulgthe Gas Services Information Regulations any other
applicable laws, procedures or policies.

While AEMO has madereasonableefforts to ensure the quality of the information in this document, it 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:

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

9 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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INSIGHTS

Executive summary

East coast electricity and gasighlights

Wholesale e lectricity and gas prices rebound from recent lows

1 Q22021(1 April to 30 June 20213aw a dramaticturnaround in electricity prices following an
exceptionally low Q1 Mainland wholesale electricity prices rebounded strongly after a year in decline,
averaging' $95/megawatt hour (MWh) compared to $37/MWh in Q1 2021

- Queensland recordedits highest Q2 averageon record at $128/MWh, while New South Wales also
increased significantly to$111/MWhwith significant price volatility in both regions High spot prices
(>$300/MWh) contributed $61/MWh to the Queensland averageprice and $36/MWh to the New
South Wales average price.

- Coal-fired generator outages, combined with cooler weather, were key drivers. With a significant
incident at Callide Power Station on 28Viay and several otherextended outages, National Electricity
Market (NEM) black coalfired generator availability fell to itslowest Q2 level on reord.

1 Gas prices increased in all east coast ganarkets, averaging $8.208igajoule (GJ for the quarter, up
from $6.03/GJ in the first quarter and nearly double the average 0$4.37/GJ in Q2 2020 From late May,
average marketprices rose sharplyending the quarter at $12/GJinfluenced by rising international
pricesand high Junegas-powered generation (GPQ demand.

1 Higher gas prices also impacted electricity prices witha@gdprice-setting role increasng from 8% in Q1
2021to 20% this quarter, with a large proportion of the increase occurring during the evening peak

1 ASX futures prices ralliedgstrongly, influenced by high spot prices and the unexpected major outages at
Callide and Yallourn power stations. Calendar year (Cal) 2022 swap contract prices increased across a
states,from an average of $40/MWh at the end of Q1 2021to finish Q2 at $53/MWh (+34%),with the
largest increase occurring in Queensland

Major thermal generator outages drive significant price volatility

1 On 25 May 2021following an incident at Callide Power Stationmultiple generators and transmission
lines in Queenslandtripped, leading to under-frequency load shedding and extreme price volatility.
The rapid reduction in Queensland coatffired generation 8 more than 2,000megawatts (MW) in five
minutes 6 and the transmission line outagesl ed t o Queensl|l andds trading
Price Cap(MPC)for an extended period,and Queenslard 6 s s p overagmg $1,63@\Wh for the
day.

1 Following the Callide incident and ongoing Callide (and other) coafired unit outages, the
supply-demand balance was tight in Queensland and New South Wales fanuch of the quarter,
contributing to significant price volatility.

1 Uses the timeweighted average which is the average of spot prices in the quarter. The Australian Energy Regulator (AER) reports the vokwegghted
average price which is weighted against demand in each 30minute trading interval.

2 For more preliminary report on operational outcomes on this day, see: AEMO 2021, Preliminary Report: Trip of multiple generatand lines in Queensland
and associated under-frequency load shedding on 25 May 2021. Available altittps://www.aemo.com.auk
/media/files/electricity/nem/market_notices_and_events/power_system_incident_reports/2021/preliminamport-- trip-of-multiple-generators-and-lines-
in-gueensland and-associatedunderfrequenc.pdf?la=en

© AEMO 2021| Quarterly Energy Dynamic€2 2021 3


https://www.aemo.com.au/-/media/files/electricity/nem/market_notices_and_events/power_system_incident_reports/2021/preliminary-report--trip-of-multiple-generators-and-lines-in-queensland-and-associated-underfrequenc.pdf?la=en
https://www.aemo.com.au/-/media/files/electricity/nem/market_notices_and_events/power_system_incident_reports/2021/preliminary-report--trip-of-multiple-generators-and-lines-in-queensland-and-associated-underfrequenc.pdf?la=en
https://www.aemo.com.au/-/media/files/electricity/nem/market_notices_and_events/power_system_incident_reports/2021/preliminary-report--trip-of-multiple-generators-and-lines-in-queensland-and-associated-underfrequenc.pdf?la=en

AEMO

INSIGHTS

1 Flood damage at the Yallourn mineseverely affectedYallourn Power S at i on 6 s o p-éuneat i
with three units takenoffline while repairs were undertakenThiscontributedto Yal | our nds ¢
average output falling to 900 MW, 146 MW lower than in Q2 2020

1 GPGwas particularly high in Juned almost twice as high as inMay 6 with GPG providing backup
capacity following the Callide and Yallourrincidents. Newportr a mped up output t o
outages, while Darling Downsncreased significantlyas itreturned from a planned outage.

Other highlights

1 NEM quarterly aveage underlying demand® increased by571MW compared to a COVIB 19 impacted
Q2 2020, and 398 MW compared to Q2 2019 due to increased heating requirements in Sydney and
Brisbane resulting from colder than average conditions

1 Transmission line outages associated with upgrade of the Queenslar@New South Wales
Interconnector (QNI) contributed to very high Frequency Control Ancillary Serviogg-CASXxosts
($14L million), increasedoccurrence of negative spot prices in Queenslan@.6% of the time), and
record high application of negative residue management (NRM) on the interconnector

1 High gas demand in May and Juneesulted in the rapid depletion of lona Underground GasStorage
(UGS)tacility. Storage leveldell from a record high of 24.5 petajoules (PJ on 10 May to finish the
quarter at 14.3 PJ, 3.6 Rdwer than at the end of Q2 2020 and thelowest level end of Q2 since storages
began being reported. The lona UGS facility also took annplanned maintenance outage on 24June

1 Increased gas demand and prices also contributed to increased utilisation of Longfor@as Plant with
output 8.8 PJ higher than in Q2 2020However, Longforddaily production finished the quarter at lower
levels due to a partial outage from 28 Junewhich reduced itsproduction from 980 TJ/d to 771TJ/d.

Western Australiaelectricity and gashighlights

Cold weather contributes to increased operational demand

1 Perth experienced its coldest June in 31 years, with heating requirement increasing by 7d8mpared to
Q2 2020, contributing to an operational demand increase of 102 MW. A new Q2 operational demand
record of 3,528 MW occurred on 22 June, the coldest day of the quarter.

i Higher operational demand contributed to the quarterly average Balancing Priincreasing to
$58/MWh, its highest since Q3 2017, and increased frequency of high price events (>$150/MWh).

Major cyclone event impacts wind generation

1 On 11 April 2021, Cyclone Seroja made landfall on the Western Australian coast near Kalbarri, resiti
the outage of several transmission lines connecting the North Country region to the rest of th&outh
West Interconnected System$WIS. The region was islanded untiR1 April and all transmission lines
were restored by 25 May A total of 767 MW of installed wind capacity was affected by the network
outages.

Increasing withdrawals from gas facilities offset decreased production

1 Total Western Australian gas production was down 15 PJ (13.7%) compared to the historic peak in Q2
2020, predominantly due todecreased production from Karratha Gas Plant. The reduced supply was
met by a net withdrawal of 5.4 PJ from gas storage facilities, in contrast to net injection of 7.4 PJ in
Q2 2020.

8 Underlying demand is operational demand that has been adjusted to remove the impact of distributed photovoltaics (PV) output.
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1.NEM market dynamics

11 Electricity demand

1.11 Weather

During the quarter, the weather wascolder than averageacross the eastern seaboardNotably, Brisbane and
Sydney experienced much cooler than average conditions, witbvernight minimum temperatures 0.6°C and
0.8°C below the 10year average respectivelyFigure 3, and below-average maximumtemperatures.

Colder temperatures in Brisbane and Sydneled to higher heating degrees days(HDDs*), which reached their
highest levels since 2011 and 201@spectively(Figure 2, resulting in increasecelectricity demand
(Section1.1.2

Figure 1 Cold Q2 weather inthe Sydney and Brisbane
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Figure 2 Increased heating requirements in Sydney and Brisbane
Heating degree days(Q2s)6 2011 to 2021
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1.1.2 Demand outcomes

NEM quarterly average operational demandncreased by350 megawatts MW) compared to Q2 2020,
reversing thedownward trend since Q2 208. Higher operational demand wasdriven by a 571 MW increase in
underlying demand (+2.5%), which more than offsetthe impact of increased output from distributed
photovoltaics (PV)° (+221MW). NEM-average underlying demand reached 23109MW, not only higher than
the COVID 19 impactedQ2 2020, but its highest Q2 level since2012 (Figure J, with increases in alNEM
regions exceptfor South Australia(Figure 4).

Figure 3 Highest NEM Q2 underlying demand Figure 4 New South Wales and Q ueensland lead
since 2012 NEM 2.5% underlying demand increase
Average NEM underlying demand (Q2s) 2012 to 2021 Change in average operational demand Q2 2021vs Q22020
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The largest underlying demandincreases occurred in New South Wales (+87 MW) and Queensland
(+168 MW). Drivers included

1 Cold Q2 conditions 0 colder-than-averagetemperaturesin Brisbaneand Sydneyresulted in elevated
heating requirementscontributing to increased underlying demandacrossthe day (Figure 5.

1 Lack of prolonged COVID-19 restrictions also contributed to increased underlying demand,
predominantly during the morning peak.

- With the exception of Victoria there were almost no COVID 19 restrictions this quarterand there was
a notable increase inunderlying demand between 0600hrs and 0900hrs (+1,005MW) asworking
patterns returned to normal’.

1 Increased liquefied natural gas ( LNG) production (Section?2.3.] contributed to increased underlying
demand in Queensland mainly from increased electricity consumption in thegas production process.

While quarterly operational demand was up on Q2 2020 lgels, he uptake of distributed PV continuedto
contribute to declining daytime demand d on average,NEM averageoperational demand was down 298 MW
between 1000 hrs and 1430 hrsThe largestchangesin distributed PV output occurred in New South Wales
(+105 MW) and Queensland (+63 MW).

5 Increased distributed PV generation results in reduced operational demand because distributed/Rs behind the meter and is based on AEMO estimates
using ASEFS2.

6 Calculated using pre2016 estimates for distributed PV output

7 See AEMO Quarterly Energy Dynamics Q2 2020 for more informatiohttps://aemo.com.au/-/media/files/major - publications/qed/2020/qed - g2-
2020.pdf?la=en
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Figure 5 Increased underlying demand across the day due to increased heating load
Change incombined New South Walesand Queenslandaverageunderlying demand by time of day 8 Q2 2021 comparedQ2 2019
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Maximum and minimum  demand

During Q2 2021, new Q2 operational demandminimums were setin Victoria and South Australig however,
these were only slightly lower than previous records.

T Vi ct onew Q2 &imimum demand of 3,379 MW occurred at 1400 hrson EasterMonday (5 April 2021),
and was 22 MW lower than the previousQ2 minimum setin Q2 2017 A combination of sunny, mild
conditions and low demand associated withthe public holiday contributed to the record.

1 South Australiad sew Q2 minimum demand of 523 MW occurred at 1330 hrson its ANZAC day holiday
Monday 26 April 2022, and was 10 MW lowerthan the previous record set in Q2 2020Drivers were
similar to the Victorian record, with distributed PVproviding 833 MW of output (61% of underlying
demand).

Extremely cold conditions inNew South Walesled to it reaching its highest Q2 maximum operational
demand since 201Q0Figure 6. On 10 June 202New Sout h Wal esd operati onal dema
1800 hrsas Sydney recordedits coldest day in 37 yeary contributing to significant spot price volatility

(Section1.2.2.

Figure 6 Highest Q2 maximum demand in New South Wales since 2010

Q2 maximum operational demandsd New South Wales
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8In South Australia, Queensland and Northern Territory, ANZAC Day public holiday was observed on Monday 26 April 2021.
Weather Zone 2021, Sydn éatpd/swevehtbeasd.cord.aufnews/sydndyeadast dagin-decades /534322
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1.2 Whol es al electricity pri

This quarter, mainland wholesale electricity prices rebounded strongly aftéwo yearsin decline, averaging
$95/megawatt hour (MWh) compared to $37/MWh in Q1 2021(+15%%, Figure 7). This representshe highest
guarterly average in almost two yearsoccurring in what is typicaly a lower-priced quarter.

e ces

Notably, Queensland recordedits highest Q2 average on record at 828/MWh, while New South Wales also
increased significantly to$11AMW h, with significant price volatility in both regions Figure 8. This price
volatility was the main contributor to the large increase in price spreadetween the northern and southern
regions d the northern regions traded at a 72% premium to Victoria and South Australia By contrast the
underlying energy price’®wasrelatively consistent across mainland NEM region§ as mani ad s
average prie remained comparatively low at $15/MWh.

guarter|

Section1.2.1discusses general electricity price drivers, and Sectidn2.2unpacks the price volatility resultsn
more detail.

Figure 7 Mainland wholesale electricity prices rebound in Q2 2021
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Figure 8 Record high Q2 spot electricity prices in Queensland and New South Wales
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1.2.1 Wholesale electricity price drivers
Table loutlines general drivers ofincreased electricity prices thiguarter.

Table 1 Wholesale electricity price  increase : Q2 2021 drivers

Price volatility The largest increase in NEM prices this quarter occurred in the peavening period, largely due to
significant price volatility in Queensland andNew South Wales(Section1.2.2.

WL EICEIEIERGIEN  Compared to Q2 2020, thermalgenerator availability was down across all generation types and al
iz NEM regions (Figure 9. These outages, coupld with rising fuel costs (as indicated by rising
domestic gas prices and international commodity prices [Section2.2.]), led to a substantial shift in
the NEM-wide thermal generation supply curve Compared to Q2 2020, there was 3,113VIW
reduction in offers below $L00MWh (Figure 10* By fuel type:

1 Black coatfired generator availability reduced by1,479 MWAdue to increased planned and
unplanned outages (Sectionl.3.}1

9 Outages atBraemar 1, Darling Downs and Swanbankreduced gas-powered generation (GPG)
availability by 773 MW.

1 Hydro availability reduced by668 MW, with the largest availabilityreductions occurring at
Shoalhaven(due to an extended outage) Murray, and Tumut3.

1 Flood damage at the Yallourn coal mineresulted in brown coal-fired generator avalability
reducing by 113MW.

Increased Cold conditions in Sydney and Brisbangas well as the laclof widespread COVID19 related
demand restrictions of Q2 2020, contributed to increased operational demand (Section1.1.?

Figure 9  Significant reduction in thermal unit availability in Queensland and New South Wales
Change in availability by NEM regiord Q2 2021 versus Q2 220
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Figure 10 Outages and rising fuel costs result in higher cost supply
NEM thermal generation bid supply curved Q2 2021 and Q2 2020
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1The AER's Quarter 2 2021 Wholesale Market Quarite Report will analyse weekly black coal and gas offers
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1.2.2 Wholesale electricity price volatility

Q2 2021 markel a return to extreme spot price volatilityafter an absenceof more than a year NEM-wide cap
returns*?increased to thethird highest level since market startwithQueens | and6s @&IMWh,r et ur ns
and New SouthWa | eap feturns of $36/MWh the second highest quarters onrecord for both regions

(Figure 1L Of note,t her e was a gr eat er tradipymprecacmparadto@2 202 witha nd 6 s
higher proportion of negatively priced intervalsduring the daytime, and a higher proportion of high -priced
intervalsduring the peak evening period (Figure 13.

Victoria and South Australia recorded cap returns oédround $8/MWh, much lower than the northern regions,
but higher than usual for a Q2 in these regions.

Figure 11 Extreme spot price volatility in Queensland and New South Wales
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Figure 12 Large occurrence of highand  low price volatility in Queensland
Queenslandfrequency of prices <=$0/MWh and >$300/MWh by time of day 8 Q2 2021
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Price occurrence

Callide incident & 25 May 2021

On 25 May 2021 the trip of multiple generators and transmission lines in Queensland led to undefrequency
load shedding and extreme price volatility2 On this day, Callide C4 ceased exporting active power at
1334hrs, with CS Energy reporting a turbine hall fire. Subsequentlsit 1344 hrs Callide C3 trpped, and then

at 1406hrs trip of the following occurred'* Callide B2, three Stanwell Power Station units to house load, three

2 A measure of volatility in electricity prices is the presence of high priceeventspr i ces above $300/ MWh. This is often repre¢
returnsd, which i s tideeinus thetb3@0fcap pricesfor BvErjhalphow in thepcontract quarter where the pool price exceeds
$300/MWh, divided by the number of halthours in the quarter.

13 For more details, on operational outcomes on this day, see: AEMO 2021, Preliminary Rep®rip of multiple generators and lines in Queensland and
associated underfrequency load shedding on 25 May 2021, athttps://www.aemo.com.au/-/media/files/electricity/nem/market_notices_and_events/
power_system_incident reports/2021/preliminafyeport-- trip- of-multiple- generators-and-lines-in-queensland and- associated underfrequenc.pdf?la=en

14The exact sequence of events is subject to investigation.
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Gladstone Power Station units, Yarwun Power Station, multiple transmission lines, and the Queenslardew
South WalesInterconnector (QNI).

The rapid reduction in Queensland coalfired generation d more than 2,000 MW infive minutes 6 and the

transmission line outagesl ed t o Queensl|l andoés tMaketPricgCap(@MPQG e spi ki ng
$15,000/MWh) for90 minutes (Figure 13. This resulted in a dailyaverage price of$1,638/MWhQu e ens | and 0 s
third-highest day on record®.

Figure 13 Extreme Queensland price volatility following the Callide incident 025 May 2021
Queensland coalfired generation and trading price d 25 May 2021
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In response to the coatfired generator outages and price volatility, QueenslandGPG, hydrg and diesel
generators ramped up to high output, increasng by around 2,200 MW within three hours of the event.In
addition, Stanwell Power Statiord which had tripped to house load & ramped up output between 143 hrs
and 1830 hrsDuring this period (1415hrsto 1725 hr3, around 400 MW of Queensland solarand wind output
was automaticallyconstrained in response to the reduction in system strength

The large reduction of generation availability also led to actual Lack of Reserve 1 (LOR1) and LOR2 conditions,
and forecast LOR3 conditions in Queenslancas well asactivation of 15 MW of Relability and Emergency
Reserve Trader (RERT) capacityQueensland(Section1.5. Actual LOR1 and forecast LOR2 conditions also
occurred in New SouthWales

Further price volatility and steep bid stacks

Following the Callide incident and ongoingCallide (and other) coalfired unit outages, the supplydemand
balancewastight in Queensland and New South Waledor much of the quarter, contributing to significant
price volatility on several days(Table 2). While much of this volatility occurred during and after the Callide
incident, several other factors meant theg was already increased risk of price volatility in Queensland and
New South Wales. These included:

1 Coal-fired generator outages removed an average of2,10MW of low-priced supply (<$60/MWh)
compared to Q2 2020 (Sectionl.3.L

1 Steep bid stack during evening peak 0 this is covered in more detail later in this section.

1 Increased peak evening demand 0 colder than average weather contributed to acombined 374 MW
increase in New South Wales and Queensland peak evenii® demand compared to Q2 2020
(Section1.1.2 On 10 Juneyery cold winter conditions led to New SouthWales 8 hi ghest Q2 oper e
demand since 2010and significant price volatilityresulted.

1 Transmission line outages d transmission ine outagesd including those required for the upgrade of the
QNI & limited transfers into Queensland contributing to price volatility.

15The AER publishes $5000/MWh reports which analyse the cause of these events in more detditgs://www.aer.gov.au/taxonomy/term/310
161600 hrs to 1900 hrs
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Table 2 Volatile days in the NEM &8 Q2 2021
18 May NSW, VIC& SA 442 (NSW); 440 (VIC); 411 (SA) 3in all regions
ZAVEVAS QLD & NSW 1,638 (QLD)369 (NSW). 9in QLD;3 in NSW.
3 June QLD 793 4

(EUN[UGGAN NSW and QLD 774 (NSW); 762 (QLD) 11 in both regions

(ESN[UGGA NSW and QLD 564 (NSW); 648 (QLD) 8 in both regions

Price volatilityon these days was characterisetdy sharp and sudden price spikes sometimes followed by zero
or negative price spikesFigure 14shows an example of thisn New South Waleson 10 Junewhen dispatch
regularly bounced between below $100/MWhand above $10,000/MWh.

Figure 14 New South Wales dispatch price volatility 010 June 2021
New South Wales dispatch price
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During Q2 2021 NEM dispatch prices soared from below $100/MWh to above $10,000 within one dispatch
interval 66 times, more than the lastfour years combined This type of price volatility also contributed to high
occurrence ofnegative inter-regional settlement residue (IRSR), and frequeipplication of Negative Residue
Management (NRM, Section1.4.). Drivers included:

=

Steep bid stack & during peak evening periods in May and Junethere were multiple occasions when the
bid stack became highly polarised, with all generation bids either below $0/MWh or above $2,000/MWh.
Figure 15shows this occurring inNew South Walesduring the evening peak on 18 Mayand contraststhis
with a typical bid stack

1 Generator re-bidding o following Queenslanddispatch prices spiking above $10,000/MWh, some
generators @ including Braemar 2, Oakey, andvilimerran & frequently re-bid capacity from high-priced
bands to low-priced bands to capture the higher prices during the trading interval.

Figure 15 Steep bid supply curve in New South Wales 6 1830 hrs 18 May 2021
New South Walesbid supply curves
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1.2.3 Negative wholesale electricity price

During Q2 2021, negative and zerspot prices’ occurred in 5.5% of all trading intervals, up fom 4% in
Q2 2020. Contraging recent quarters, he occurrence ofnegative priceswasno longer confined to South
Australia and Victoria,with increasedprevalence in Queensland and TasmanigFigure 16.

In Queensland spot prices werenegative 5.6% of the time, its second highest quarter on record while
Tasmaniareached a record quarterly high of 6.86. In South Australia and Victoriaspot prices werenegative
more often than Q2 2020,but were down compared to the record levels of recent quarters

While negative spot price occurrenceswere relatively highacross the four statesthe negative price impact
wasvery limited. Negative prices only reduced Queensland and Tasmanigrices by $..3MWh and $0.5MWh
respectively,due to very few intervalswhere prices were belowminus $100/MWh

Figure 16 High prevalence of negative spot prices in four NEM regions

Quarterly negative price percentage ocairrence

20% -
16%
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4%

Negative price occurrence

0%

South Australia Victoria Queensland Tasmania

In Queensland, divers of increased occurrence of negative prices included:

i1 Interconnector constraints & outages on multiple transmission linesdue to upgrade works on the QNI
contributed to reduced interconnector limits (Section1.4. The quarterly averageimport limit on QNI was
728 MW, 123 MW below the two-year average.

- With low daytime operational demand anddaytime grid-solar output, lower limits on the
interconnector contributed to periods of oversupply in Queensland spot prices were negative84% of
the time when the import limit was less than500 MW.

1 Reduced daytime demand & increased distributed PVoutput reduced daytime operational demand by
10 MW compared to Q2 2020, with 84% of negative price intervals in Queensland occuimg during this
period.

1 Increased local hydro output resulted in anadditional 72 MW of offers below $0/MWh during daytime
hours.

Negative spot pricesin Tasmaniamostly occurred during the peak evening hours with 56% of negative price
intervals occurred between T30 hrs and 2330 hrs During these hours,around 100 MWmore Tasmanian
generation was offered below $0/MWhthan in Q2 2020 influenced by high peak Victorianprices (which can
incentivise increasd Tasmanian transfergnto Victoria via Basslink.

17Hereafter referred to as negative spot prices.
180930 hrs to 1430 hrs.
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1.2.4 Price setting dynamics

Price-setting outcomes reversed recent trends, wittblack coal-fired generationd price-setting role somewhat
diminished, as gas and hydro played greater roles Figure 17. By fuel type:

1 Black coal decreasedits NEM average pricesetting role to 34% of the time, significantly down from 46%
in Q1 202 Drivers includeddecreasedblack coal-fired generator availability,and spot pricesmore often
occurring outside levels in which coalfired generation was the marginal unit (typically $6$40/MWh).

1 Gas and hydrod price-setting roles increased froma combined averageof 39%in Q1 2021to 54% this
quarter, their highest quarterly levelssince Q3 2019 A large proportion of the increase occurred during
the evening peak,setting the price 73% of the timebetween 1380 hrs and 2130 hs.

- Gadprice-setting role rebounded from the lows of Q1 2021(8%) to 20% this quarter, largely due to
the shift in the bid stack(Section1.2.}, and GPGs bidding in highemprice bands Notably in
Queensland,the average marginal price set byGPGsincreased significantly to $358/MWh(Figure 18.

- Hydro set the price 34% of the time this quarter up from 31% in Q1 202Jasoutput increasedin New
South Walesand Queensland.Similar to GPG the average Queenslandprice set byhydro generators
this quarter ($151/MWh)more than tripled prices set in Q1 2021

Figure 17 Diminished price -setting role for black coal
Price setting by fuel type
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Figure 18 Gas and hydro set spot prices at high levels
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1.2.5 Electricity futures markets

This quarter,ASXfutures prices rallied strongly influenced byhigh spot prices and spotprice volatility, and
unexpected major outagesd including the Callide incident and flooddamageof Yal | our nds mi ne
(Section1.3.1

Calendar year (Cal) 2022 swap contract pricescreasedacross all statesfrom an average of$40/MWh at the
end of Q1 2021o finish Q2 at $53/MWh (+34%). The largest increaseccurred in Queensland following the
Callide incident,finishing the quarter at $54/MWh (+$15/MWh). Cal22 prices also increasedn the southern
states with South Australiaincreasing by$15/MWh, while Victoria became the lowest-priced state on a
futures basisat $47/MWh.

Ongoing uncertainty about the short-term availability of unitsat Callide andYallourn power stationsled to
sharp price increases in neaterm futures pricesQu e ens | and d s piE8rose iy $36/M@/hwdurng
the quarter (+98%), whileV i ¢ t @8 2021 8waps increased by $29/MWh (+79%

Figure 19 ASX CAL22 swap price rallies 34 percent in Q2 2021
ASXEnergyd Cal22 swap price by regiomd sevenday averages
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ASX @p pricesalso rose sharplyjnfluenced by the high levelsof spot price volatility this quarter. Queensland
and New South Wale$Q3 2021cap pricesincreased by around $9/MWh to finish the quarterat $12MWh,
while Queenslandd s  Q lcapbice icreasedto $24/MWh (+$11/MWH narrowing the gap to New South
Walesat $26/MWh.

With the return of NEM price volatilityand the listing of 5-minute cap products in late March 202, there was
a significant increase in ASX cap volumes, particular in May and Jurigdure 20. June alone had higher
volumes than all of Q2 2020, with the largest increases occurring in Queensland and New South Wales

Figure 20 ASX cap volumes increase significantly in Q2
ASX Energyd monthly cap volumes
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