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INSIGHTS

Executive summary

COVID 19has only a modest impact on demand

1 Despite the widespread economic impact othe COVID19pandemic, it s i mpact on A
electricity demand in Q2 wasrelatively modest.

9 Compared to Q2 2019National Electricity Market NEM) operational demand was down 2% COVID 19
contributed an estimated 2.1%reduction, and increaseddistributed photovoltaics PV) a further 1.2%
reduction, but this was offset byincreased heating requirementsdue to cooler weatherwhich increased
demand by 14%.

- By sector large industrial load wasbroadly flat, commercial load was significantly down (around
10-20%), andresidential load increased almost offsetting the commercial load reductions

- Regional impacts of COVIB19 varied with modelling showing the largest demand reductions in
Queensland and New South Vdles

fInWestern Australiads WNEM),alw®wg tor dstribatedtPV butput,tCPVIIMA r k
had a negligible impact on overall demand (0.1% decrease). However, there waslaht shift in
consumption from the morning to the midday to evening peak period.

- COVID19 resulted in a 7.3% decrease inoasumption by large users and an 8.2% increasén
consumption by smaller users.

9 During Q2, COVID19 drove significantprice volatility in oil, LNG and thermal coal markets

- Brent Crude oil prices continued their decline from Q1 2020, reaching a low &{$30.76/barrel
towards the end of April (the lowest levels since 1999), before recovering to around$60/barrel by
the end of the quarter.

- Japan Korea MarkeJKM) liquified natural gas LNG) prices fellto reach a record low of
A$2.77/gigajoule (GJ towards the end of Q2 2020.

- Newcastle thermal coal prices declined fronA$1B/tonne at the end of March to finish the quarter at
A$73/tonne (-35%).

East coast electricity and gasighlights

Lowest wholesale electricity and gas prices since 201 5

1 NEM average regional spot wholesale electricity prices reduced byetween 48-68% compared to Q2
2019, reachingheir lowest levels since 203.

- The key driver of reduced spot prices wasmincrease in lowerpriced offers, with contributing
factorsincluding lower gas and caal prices,easing of coal constraints at Munt Piper, increased
rainfall (and hydro output), and new renewable supply.

LWEM large users classified as consumers which consumed at least 160 MWh the 12 months prior to implementation of C@1ADestrictions.

2 Uses thetime-weighted average which is the average of spot prices in the quarter and is directly comparable to the swap contract pricetite wholesale
market. The Australian Energy Regulator (AER) reports the volume-weighted average price which is weighted against demand in each 30 minuteading
interval and is an indicator of total market costs in the quarter
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1 NEM electricity futures contractprices were mostly flat at comparatively low levels compared to recent
quarters, with Calendar Year2021 (Cal21)priced at $40/ megawatt hour (MWh)in Queensland and around
$56/MWh in the other mainland states

1 Wholesale gas prices continued to fall, withhe Gas Supply Hub (GSH) price averaging $410/GJ, its lowest
level since Q4 2015. Factors influencing low gas prices included declining international gas pricéand
subsequently a reduction in LNG exportand high levels of gas flows south from Queenslany lower
electricity prices, andincreasedsupply from Moomba and Orbost.

Other highlights

1 NEM system costgeturned to typical quarterly levelsof around $63 million compared to $310 million last
quarter, primarily due to the lack of occurrence of major power system separation eventsrequency
Control Ancillary Service (FCAS) quterly costs reduced to$45 million®, despite increased requirements
compared to 2019

1 Black coatfired generation reduced by 1,148negawatts (MW) on average compared to Q2 2019, reaching
its lowest Q2 level since 2014. The decrease was due to comparatiwew operational demand and
displacement by lowerpriced generation.

i Total inter-regional transfers increased to 3.4erawatt hours (TWh), the highest quarterly level in almost
two years driven by increased transfers across three of the four regional t@rconnectors. A large increase
occurred on Basslink, wittcomparatively high levels of net transfers into Victoria 223 MW on averags,
driven by increased Tasmanian output (mosy hydro output).

Western Australiaelectricity and gashighlights

1 A new WEM record minimum demand for Q2 was set, with operational demand reaching 1,155 MW on
Sunday, 26 April Distributed PV accounted for 37% of underlying demand at the time.

9 A combination of higher average temperatures during Q2 (resulting in reduced heatingaquirements) and
continued uptake of distributed PV resulted in average operational demand decreasing by 8.2% in Q2
2020 compared to Q2 2019.

9 Significant outages resulted in an average decrease in codfired generation of 130 MW compared to
Q2 2019and to an increase in gaspowered generation (GPG)of 100 MW.

- Despite the decrease imperational demand, average Balancing Prices increased by 1%. as a result
of the change in fuel mix towardshigher-priced fuels. As a result, participants were more willingp
hedge against Balancing Priceg the Short-Term Energy Market (STEM), which saw a 31.5% increas
in average cleared price and @.8% increase in average cleared quantity.

9 Gas consumption and production increased by 8% and 10% respectively, compared @i 2020.

3 Based on AEMO Settlement data and represents preliminary data that will be subject to minor revisions

© AEMO 2020 | Quarterly Energy Dynamic€)2 2020 4



AEMO

INSIGHTS

Contents

Executive summary 3
COVID 19 has only a modestmpact on demand 3
East coast electricity and gas highlights 3
Western Australia electricity and gas highlights 4
1. NEM market dynamics 6
11 Weather 6
1.2 Electricity demand 7
1.3 Wholesale electricity prices 10
1.4 Electricity generation 17
15 Inter-regional transfers 23
1.6 Power system management 25
2. Gas market dynamics 29
2.1 Gas demand 29
2.2 Wholesale gas prices 30
2.3 Pipeline flows 33
2.4 Gas Supply Hub 34
25 Pipeline @pacity trading and day ahead auction 34
2.6 Gaso Western Australia 35
3. WEM market dynamics 37
3.1 Weather and electricity demand 37
3.2 Electricity generation 38
3.3 Wholesale electricity prices 39
3.4 WEM COVIDB19 impacts 40
Abbrevia tions 43

© AEMO 2020 | Quarterly Energy Dynamic€2 2020 5



AEMO

INSIGHTS

1.NEM market dynamics

1.1 Weat her

The weather over the quarter was cooler than average acrossll east coast @pitals apart from Brisbane
(Figure 1. Average maximum temperatures in Melbourne and Adelaidewere below the 1Gyear average(1.3C
below) particularly during April and May, which increased heating requirements by 24% and@Ps in these
citiesrespectively compared to Q2 201XFigure 2).

During the quarter, states in the southeast(New Saith Wales, Victoria and Tasmania recorded above
average rainfal) largely driven by heavy rainfall in April*. In contrast,Queensland and South Australia
experienced amuch drier quarter with below average rainfall.

Figure 1  Cooler than average Q2 in the south
Average maximum temperature variance by capital citp Q2 2020 vs 18year Q2 average
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Figure 2  Higher h eating requirements across all capital cities
Heating degree days

700 A
600 -
500 ~
400 A
300 ~
200 ~

Heating degree days

100 A

O -
BRI SYD MEL ADL HOB

W Q2 2019 Q2 2020

4 Bureau of Meteorology 2020, Australia in April 2020http://www.bom.gov.au/climate/current/month/aus/archive/202004.summary.shtm|

A oheating degree dayo6 (HDD) is a measur devebsielowwhaté donsidereda comfortatdeitetnperature. of out si d
Here, the HDD value is the sum of daily HDD values over the quarter which are calculated as max (09 i8mperature).
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1.2 Electricity demand

NEM average operational demand declined by29 MW (-2%) in Q2 2020 compared to Q2 2019due to
increaseddistributed P\® (+256 MW on average)and reduced underlying demand (-173MW, Figure 3. On
average,reductions attributed to COVID- 19 resulted in a 483 MW-2.1%)decreasein operational demand,
which wasoffset by a 310 MW increasd+14%) due to increased heating requirements(due to cooler
weather)and other factors. The detailed impact of COVID 19 on demandis discus®d in Section1.2.1

Compared to Q2 2019 operational demand reduced in allINEM regionsexcept South Australia Table ). The
largest reductions occurred in Queensland-05 MW) and New South Wales+{192MW), due to these regions
having the biggest increase indistributed PV, as wellas COVID 19 relateddemand reductions. In Victoria and
South Australia,operational demand was relatively flatwith reduced demand due to increased PV and
COVID 19restrictions mostly offset by increasedheating requirements.

Figure 3 Lower demand during morning peak and middle of the day ; slight inc rease during evening peak
Change in NEMaverage operational demand by time of day (Q2 2020 versus Q2 2019)
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Table 1 Average change in underlying demand, distributed PV, operational demand & Q2 20 vs Q2 19

+18 -24

Operational demand -205 -192 -26
Underlying demand impact -112 -109 +27 +44 -23

Distributed PV impact -93 -83 -53 -26 -1

Maximum and minimum demand

The COVID 19 impact on maximum and minimum demand was relatively mutedd only one Q2 minimum
demand record was setSouth Australia set a new Q2 minimum demand record at 1330 hrs dBaster Sunday
12 April when operational demandfell to 533 MW (216 MW lowerthe previous Q2 record) Sunny conditions
coupled with the public holiday were the primary drivers of the record minimum demand. At the time of
minimum demand, South Australi& distributed PV output was780 MW.

5 Increased distributed PV generation results in reduced operational demand becausiistributed PV is behind he meter.
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1.2.1 COVID 19electricity demand impact

This sestion provides an indepth examination of these impacts and differs from the usual approach in the

QED rather than comparing historical data to previous relevant comparison periods (for example, Q2 2019)
AEMO has used analytical tools tgroject what the demand would havebeen if the pandemic had not

occurredd  AEMOG&6s Operati onal dfEaergy Syatentteamgghave dedeloped statemfrthe t e
art models which unbundle the impact of COVID19 from other factors such asémperature, humidity, day of

the week, time of the year and the amount of distributed PV.

In the NEM, the COVIDB19impact on electricity demand has varied greatly by region and by sector.
Sector-based impacts in Q2 included:

1 Large industrial 8 minimal changes in demand from large imustrial users, with most factoriesmines,
and smelterscontinuing their typical operation during this period.

1 Commercial 6 reduced demand across the commercial sector due téockdown restrictions limiting
business activity.

1 Residential 0 increased demand acrossthe sector due to lockdowns andworking from home
arrangements.

Figure 4illustrates the modelled change indemandf or Vi ct ori ads resi de nApril al and
and May by time of day. Commercial load dumg this period decreased by an estimated276 MW on average
due to restricted business activitybut this was laigely offset by increased residential load€248 MW).

On a regional basis, the COVIBEL9 impact on demand varied based on:

1 The mix of residential and commercial loads 0 regions with alower proportion of residentialload such
as Queensland typicallldemonstrated a larger reduction in demand.

1 Climate impacts 0 residentialload is typically more weathersensitive than other sectorsso cooler
weather hasled to an overall increase inresidential demand Figure 5shows the increased sensitivity of
South Australiabds demand t o c o-@dincreasermpmpordidnofr es, dr i ve
residential demand.

1 Household appl iance installation & regions such as Victoriathat have a high proportion of gas heating
systems compared to electric heating systems recorded wer impact on residential electricitydemand
than other regions.

Figure 4 COVID-19: Decreased commercial load Figure 5 COVID-19: South Australian load more
offset by increased residential load sensitive to cooler weather
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7 AEMO estimatesresidential load using sampling techniques derived from residential householthetered data. Commercial load (distribution only) was
estimated using the difference between total delivered distribution lod and estimated residentid load.
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By statein Q2:

1 New South Wales and Queensland demand was most affected by COVIBL9 restrictions. This was
mainly due to the combination of mild weather fvhich limited the COVID 19 related increase in
residential demand and COVID 19 related in commercial demand in these regions

- As shown inFigure 6 the New South WalesCOVID 19 related demand decrease was largest during
April (-5% on average) wherstrict restrictions were imposedfor the whole month. However, demand

reductions progressively eased during May and Jung 1%) due to cooler weather and the gradual
relaxation of restrictions.

- Queenslandd s C-Q%derdand impact was similar to New South Wal@sexcept with slightly greater
demand reductions,aswell as less easing of the COVH19 impact into June.

1 Vi ct oQOVIB® demand reduction was moderate. Compared to the preCOVID 19 control model,
weekday operational demand in April reduced by 1%, with the largest decrease during the morning
(Figure 7). The comparatively cooler climate meant thatlecreasal commercial demand was offset by
increasal residential demand, driven by higher heating requirementsBy June demand reductions in
Victoria shifted to increases, predominantly due to cooler winter temperatures.

1 In contrast to other regions,South A u s t operdtional desnand increased due to C/ID-19. This was
a function of South Australiads | ow proportion of ¢
electricity heating systemsand colder than average conditionsduring Q2.

Figure 6 COVID-19 imp act on New South Wales electricity demand
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Figure 7 COVID-19 impact on Victorian electricity demand
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Source: AEMO Operational Forecasting team
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1.3 Whol esale electricity prices

NEM average® spot wholesale electricity price declined significantly inQ2 2020, ranging between
$32-43/MWh, representing a 48-68% reduction on Q2 2019 levelsHighlights included:

T Queensl andds quar t$84/MWMh reprasents thelewegt mainkarel NEM price since
Q4 2016, and the lowest Queensland price sinc®2 2015

1 South Australiarecorded its lowestquarterly averagesince Q1 2015 Victoria itslowest average price since
Q4 2016 New South Walesits lowest average price since @ 2016 and Tasmaniaits lowestaverage price

since (4 2011.

Figure 8 Spot wholesale electricity prices at lowest levels since 201 5
Average wholesale electricity priced Queensland and Victoria
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Other notable aspects oflower NEM-wide spot prices included:
1 Inter-regional price convergenced the averageinter-regional price spread reducedto $5.42/MWh (down
from $7.11/MWh in Q2 2019), represting the second lowest price spread in six years&educed price

separation was a functionof the NEM-wide reduction in the price of offers from marginal units
(Section1.3.3, coupled with interconnectors binding at their limis relatively infrequently (Sectiornl.5.

i1 Intra-day pricing profile 8 as shown inFigure 9(for Victoria), the intra-day pricing profile has remained
largely unchanged compared to Q2 2019, witlihe lowest prices occurring in the early hours of the
morning and the middle of the day (early morning spot prices remained lower than midday prices).

i1 Price volatilityd there were few instance of spot price volatility this quarter, with quarterly cap returns
under $1/MWh in all mainland NEM regions.

Figure 9 Intra-day spot pricing profile remains un  changed
Victoria 0 average wholesale electricity price by time of day
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8 Uses the timeweighted average which is the average of spot prices in the quarter and is directly comparable to the swap contract pricetite wholesale
market The AERreports the volume-weighted average price which is weighted against demand in each 30 minute trading interval and is an indicator of

total market costs in the quarter
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1.3.1 Reduced vholesale electricity price: Q2 2020 drivers

A significantincrease in comparatively lowpriced offers, coupled with a 2% reduction in operational demand,
were the key driversfor the fall in spot electricity prices this quarterAs shownin Figure 10 between Q2 2019
and Q2 2020 there was a progressie reduction in the price of marginal offers: in Q2 2020,69% of marginal
offers were priced below $45/MWh compared tojust 33% of offers belov $45/MWh in Q2 2019.

Overall, there wasa 2,257 MW increase in lowpriced offers (below $35/MWh) on average compared to
Q2 2019,with increases occurring across every major fuel typéigure 11 Key changes by fuel type included

1 Hydro provided 732 MW (32%) of the increase in lowpriced offers, reflecting increased rainfall (and
ability to generate).

1 Black coal-fired generation provided 654 MW (29%) of the increase in lowpriced offers. The main
contributor to this was theeasing of coal constraintsat Mount Piper Power Station which resulted ina
478 MW increase inoffers priced below $35/MWh compared to Q2 2019.

1 Increasedbrown coal-fired generator availability drove a322 MW increase in lowpriced offers.
1 Higher wind and solar output provided a 454 MW increase in lowpriced supply.

1 Reduced operational demand (429 MW) due to increaseddistributed PV and COVID 19restrictions also
contributed to lower spot prices, however was a much smaller contributor than the supplyside impacts.

Figure 10 Progressive increase in low -priced electricity offers
NEM & proportion of marginal bids by price band
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Figure 11 All fuel supply ty pes contribute to increase in low -priced offers
Change in average supply priced below $5/MWh by fuel type 8 Q2 2020 versus Q2 2019
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® The AER will undertake a detailed analysis of participant offer behaviour in its upcoming Wholesatarkets Quarterly
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1.3.2 Negative wholesale electricity price

During Q2 2020, te occurrenceof negative and zero spot prices’was no longer confined to only South
Australia and Queenslandwith a higher prevalencein other NEM regions(Figure 13. NEM-wide negative
spot prices occurred in 3.6%o0f the trading intervalsthis quarter, surpassing Q3 201%vels(3.3%)to reach
the highest quarterly level on record. Increased levels of negative spot prices this quartewere due to
reduced operational demand anda 1215MW increasein supply priced below $0/MWh. The AER will
undertake a detailed analysis of negative prices irtd upcoming WholesaleMarkets Quarterly.

While negative spotprice occurrences were relatively high this quarter across all states, negative price impact
waslimited. Negative prices onlyreducedSout h Australia and Queeaebyl andds ave
$1.52/ MWh and $1.32/ MWh, respect i vwas$just$0.40/M&h.i mpact on \

Figure 12 High negative price occurrences across the NEM
Frequency of negative spot prices and pricémpact in the NEM& Q2 2019 to Q2 2020
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South Australiaand Queenslandcontinued to have high levels ofnegative spot prices this quarter. Spot
prices were negative or zero 5.2% of the timein South Australig compared to 1.9% in Q2 2019.

In Queensland, spot prices were negative 3.6% of the time, itsecond highestquarter on record.
Queensland s  rwaaspartly driven by export constraints on the Queensland to New South Wales
interconnector following an unplanned outage on the TamworthdArmidale line between 30 April 2020 and
4 May 2020.

In Victoria, regative spa prices occurred 3.9%of the time, which was anew quarterly record. The high
degree of price alignment between Victoria and South Australia (Sectioh.5 meant that 92% of negative
prices in Victoriaoccurred at the same timeas negative prices in South Australia

10Hereafter referred to as negative spot prices
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1.3.3 Price setting dynamics

Figure 13shows price setting results for Q 2020 compared to recent quarters. Key outcomes included:

1 Increasedprice setting role for combined black and brown coal-fired generation in all NEM regionsd
across the NEMgcoal was the marginal fuel type57% of the time, up from 42% of the time in Q2 2019
This represents the highest quarterly price setting role focoal-fired generation since Q4 2016.

- This was due tothe significant reduction in spot electricity prices, which was driven by a large increase

in comparatively low-priced offers (Section1.3.}, coupled with reduced operational demand
(Sectionl.2.

1 Reduwed occurrence ofgas and hydro as the pricesetting marginal unit. GPG urts set the price 15% of
the time, the lowest level in two years, and hydro units set the price 25% of the time.

1 Across the NEM, thethree main marginal fuel types (black coal, gasand hydro) set the price at

significantly lower levels than in recentsecond quarters (Figure 14showsthis for New South Wale$. This
was a function of

- Increasedvariable renewable output,higher brown coal-fired unit availablity, and lower demand.

- Marginal price setting unitsshifting electricity offers to lower prices, coinciding with lower domestic gas
market prices, lower international gas and coal pricesand increasedhydro output.

Figure 13 Increased price -setting role f or coal -fired generation across all NEM region
Price setting by fuel type & Q2 2020 versus prior quarters
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Figure 14 All marginal fuel type s setting the price at lower level s
Average price set by fuel typed New South Wales (Q@s)
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1.3.4 International commodity prices

During Q2, the global economy and demand for energy commodities continued to be severely impacted by
COVID 19 and various levels o€ountry lockdowns. Ths resulted in significant demand reduction and price

volatility in oil, LNG and thermal coalmarkets.

Brent Ciude oil prices continued their decline from Q1 2020, reaching guarterly-low of A$30.76/barrelon
21 April, due to the global lockdown and its severe impact on oil demand(Figure 15. This represents the
lowest Brent Crude oil pricesince 19990il pricesrebounded to around A$60/barrel by the end of the
guarter, asthe Organisation ofthe Petroleum Exporting Countrie§OPEC)ynd Russia agreed tacut
production by 9.7 million barrels per dayfrom May to end of July!!

Figure 15 Brent Crude and JKM LNG prices hit by COVID -19
Brent Crude oil and JKM LNG prices in Australian dollars
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JKM LNG pricedell to a record low of A$2.77/GJon 8 Juneasthe various levels ofCOVID 19 related
lockdowns reduced global demand. The continuation of lower Asian gas pricesvasalso reflected in the
Australian Competition ard Consumer Commissiol® A C(C Clétest netback price with Cal21 averaging
A$5.25/GJ, around A$2.5/GJ lower than price expectations prior to the COVIBEL9 pandemic(Figure 16.

Newcastle thermal cal prices declined from A$13/tonne at the end of March to finish the quarterat
A$73/tonne (-35%). In Q2 China eased domestic production restrictions, while India also increased domestic
production, resulting in reduced international coal pricegFigure 172

11OPEC 2020The 10th (Extraordinary) OPEC and ne@PEC Ministerial Meeting concludeshttps://www.opec.org/opec_web/en/press_room/5891.htm

2 pepartment of Industry, Science, Energy and Resources 2020, Resources and Energy Quartelyne 2020:https://www.industry.gov.au/data-and-
publications/resources and-energy-quarterly-june-2020.
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Figure 16 ACCC gas netback prices remain at low levels
ACCC netback price historical and forward
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Figure 17 Thermal coal decline
Newcastle thermal coal
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13 ACCC 2020, LNG netback serieBttps://www.accc.gov.au/requlatedinfrastructure/energy/gas-inquiry-2017%2025/Ing-netback-price-series
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1.3.5 Electricity future markets

During the quarter, NEM electricity futures contractprices were mosty flat at comparatively low levels
compared to recent quarters (Figure 18. CaR1 swap contract priceseduced during April but increased inthe
second half of the quarter to finish at $40MWh in Queensland andaround $56/MW h in other states

By region:

1 Qu e e n sslcamtinaed lower spot wholesale electricity prices compared to other states (Sectidn3l.3
were reflected in futures prices. The state recorded the largest futes price reduction, with Cal21 swaps
declining $10MWh during the quarter to finish at $40/MWh, an average $16/MWh discount to the other
states, while Cal22 swaps alsdecreasedto $40/MWh (-$9/MWh).

1 Previous Cal21 swap prices differences for the remaigj states narrowed towards an average of
$56/MWh by the end of the quarter, with average spot wholesale electricity trending down and
converging. New South Wales was the highest priced state on the ASX for Cal22%83/MWh, averaging
$5/MWh above Victoria and South Australia and $3MWh higher than Queensland

Figure 18 ASX futures stabilise at comparatively low prices
ASX Energyd Cal21 swapprices by region d 7-day averages
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14 El ectricity generation

During Q2 2020,changes to the NEM generation mix Figure 19 Significant reductions from black coal  -fired
were driven by reduced operational demand, new supply generation

(increasedvariable renewable energy [VRE]and changed  Change n supply 8 Q2 2020 versus @ 2019

price offers from of dispatchable generation Figure 19

shows the average change in generation by fuel type 200 4
compared to Q2 2019, andFigure 20illustrates the ’_‘ . (][]

change by time of day. é
=~ -200 A

Compared to Q2 2019 ‘é’)

1 Average black coalfired generation was 11,18MW, g
down by 1,148VW, reaching its lowest Q2 level o} -600 1

since2014. Thedecreasewas due to comparatively o
low operational demand and displacement by :% -1,000 -

lower-priced generation (brown coal, solar and wind).
Blackcoald s p r o p the NEM supply anfx
declined from 56% to 52%this quarter (Table 2. -1,400 -

° > IS o S 2 T
. . E & 8 s © o 8
1 Grid-scaleVREoutput increased by 454 MW. VRE = 2 2 > 0 g
accounted for 13%o0f the supply mix, upfrom 10% in “‘é 2 g %
Q2 20109. x o
1 Above average rainfallin Tasmaniaand Victoria

increased average hydrooutput by 179MW.

Table 2 NEM supply mix by fuel type 6 Q2 2020 versus Q2 2019

coal coal solar
56% 17% 9% 8% 8% 2%
52% 19% 8% 9% 10% 3%
-42% +1.9% -05% +10% +15% +0.8%

Figure 20 Reduced black coal a nd GPG across the day, increased  overnight hydro and daytime solar
Change in supplyd Q2 2020 versus (@ 2019 by time of day
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1.4.1 Coalfired generation

Black coal fleet

During Q2 2020, average black coal generation reduced b$148MW compared to Q2 2019 with New South
Wales and Queensland fleets decredsg by 539 MW and 609 MW, respectivelyWhile there were someminor
delays inplanned outages due to COVID-19 restrictons, therewasno material impact on the market, with
NEM black coal availability similard Q2 2019,and average unit outages around 15 days for both quarters.

Results varied for New South Wales as significadecreases in output from Eraring, Vales Pointand Liddell
were partially offset by increases aMount Piper and Bayswate(Figure 2). By station:

1 Average output at Eraring Power Statiordeclined to 1,440 MW (-823 MW), its lowest Q2 generation since
2013. Reduced generation from Eraring this quarter was driven by a combination of low operational
demand, increased unit outages (plus nine days) and displacementfrom low-priced supply, including
solar, wind and brown coal-fired generation (Section1.3.1

- Low spot prices this quarter (especiallyn April and May) drove Eraring unitsto operate close to
minimum generation levels* more frequently. Units 1, 2 and 3 wereoperating close b minimum
generation 12%of the time this quarter, up from less than1% in Q2 2019(Figure 22.

1 Increased ouages (both unplanned and planned) at Vales Point Power Statigicoupled with
displacementfrom low-priced supply, reduced output by 247 MW on average, its lowest Q2output since
2012. On average, Vales Point units were out of service f@88 days comparedto nine days in Q2 2019.

1 As coal supply constrainteased at Mount Piper Power Statim, average generationreached 977 MW this
quarter, up by 431 MW on Q2 2019(when Mount Piper started to experience output disruptions.

Figure 21 Eraring leads black coal generati on Figure 22 Eraring operating close to minimum
reduction generation levels more frequently
Change in blackcoal fired generationd Q2 2020 versus Q2 2019 % of the time close to minimum generation & Eraring
~ 600 7 14% -
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In Queensland, key drivers of reduced output this queer included reduced operational demand,
displacement by solar and GPGand increased outages atTarong North and Callidepower stations

1 Output at Tarong North was 215 MW lower than Q2 2019as it was on an extended outage for majority of
the quarter (it returned to service on 10 June 2020 arong North was out of service for 70 days this
quarter compared to 21 daysn Q2 2019.

1 At Callide Power Station, the decline in output148 MW) was driven by increased outages (mostly
planned) and some solar displaement.

“Determined based ioand technicahmitinius gemeratiam tevel. A range between 180 MW and 221 MW was used for Eraring units for this
analysis.
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Brown coal fleet

Average brown coalfired generation for the quarter was Figure 23 Operational flexibility at Loy Yang A
4,029 MW, up 250 MW on Q2 2019levels(a quarter with LYA average generation by time of days Q2 2020 wersus Q2 2019
a very high number of outages). The combined 405 MW

output increase from Loy YangLY)A and LYB power 21'(;(;% i

stations waspartially offset by a155 MW decrease from = 1’900 1

Yallourn Average brown coal unit outages this quarter =7

(12days)were lower than Q2 2019(18 days) %i’zgg |

There was anotable shitfinL YAds generati o °;’ 1:750_

compared to Q2 2019(Figure 23, driven byincreased < 1,700 A —Q2 2019 ——Q2 2020
occurrenceof low and negative pricesin Victoria 1,650 -
(Section1.3.2. LYA was operatingmore flexibly, ramping S22 8B 38
down overnight and up during the day. S8 ¥8839 Yy 88 Qo

1.4.2 Hydro

Q2 NEMhydro generation was 179 MW higheion average than inQ2 2019. The main driver of the increased
output was higher rainfall in Tasmaniaand Victoria, enabling increased output and a shiftin offers; there was
732 MW more hydro supply priced below $35/MWh than in Q2 2019.

Figure 24shows the change in average output by statecompared to Q2 2019

f Tasmaniads quarterly average hydro gerteabaveaveragei ncr e a
rainfall, especially durirg April, which increased dam levels to 39.6% on average for the quarter compared
to 32.3% the same time last year. This more than offset reduced GRGthe region and resulted in
increased interconnectortransfers to Victoria (Section1.5.

1 New South Wales average hydro generation decreased by 99 MW, mainly due to lower output from
Upper Tumut (84 MW). Above average r ai rdanalévéls i n Apri
from historical lows last yeatbut they remained comparatively low atthe end of June 8%, Figure 25.

i Victoria increased by 97 MWon averagecompared to Q2 2019, mainly due to increased output from
Murray (92 MW).

1 Dry Queenslandconditions resulted in decreasedgeneration (89 MW), mostly from Kareeya {49 MW).

Figure 24 Tasmania lead s hydro increase Figure 25 Snowy hydro levels increase slightly
Change inaveragehydro generation 8 Q2 2019 versus Q2020  Weekly gross storage levels in percentage
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1.4.3 Gaspowered generation

NEM GPG decreased by 149 MW on average compared to Q2 20Hgure 26, mainly due toreduced
operational demand andincreased low priced supply from other fuel types On a regional bass:

1 South Australia declinedby 172 MW to its lowest Q2 average (683 MW)since 208. The decline waded
byAGLO®s Tor rrBrAN), pastly aifsettby gn increase from their newer Barker Inlettation

(48 MW). The regional reduction was influenced byincreased imports of lowerpriced generation from
Victoria.

1 Victorian GPG declinedby 211 MW to its lowest Q2 average(135 MW)since 2015with the largest
reductions occurring atNewport and Mortlake power stations (-82 MW and -100MW respectively).
Decreased local GPG wadue to increased generation from brown coal (250 MW)nd local VRE
(114MW), and increased imports from Tasmania (Sectioh.5.

1 Tasmanian GPG decreased by 80 M\Wh average due to increased hydro generationin the region
(270 MW on average), which meant Hydro Tasmania did not require Tamar Valley to run as frequént

Figure 26 Queensland ramps up as the south declines
Change in GPG Q2 2020 versus @ 2019
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In contrast to the rest of the NEM, Queenslandiverage GPGincreasedby 275 MW to reach its highestQ2
since 207. In particular, there was increased average output dDarling Downs 252 MW) and Swanbank E
(+120 MW)as the Wallumbilla gas price reached ne lows (Section2.]). During Q2, QueenslandGPGsbid a
comparatively high amount of capacity at prices below $40/MWh(Figure 27, reflecting lower gas prices, and
resulting in some displacement of higherpriced black coal-fired generation.

Figure 27 Queensland GPG bid s reflecting low gas prices
Queensland GPG bids and GSH pricggmonthly average
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1.4.4 Wind and solar

Compared to Q2 2019, average griescale VRE generation this quarter wa®,730 MW, up by 454 MW (Figure
28). During the quarter, several grid-scale VRE records were set. Trading interval records included:

1 Highest grid -scale VRE share of NEM operational demand 8 NEM VRE output met 34% of NEM
operational demand at 1130 hrs on 11 April 2020.

1 Highest wind output on record 6 NEM wind output reached 4,996 MW at 2230 hrs on 1 May 2020.

Figure 28 Higher levels of grid -scale VRE driven by ramping up of recently installed capacity
VRE average generation by region
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Grid solar

Grid-scale solar generationincreasedby 18 MW on averagecompared to Q2 2019, withthe largestincreases
occurring in Queensland(+100 MW) and New South Waleq+42 MW). In Queenslandthis was driven by a
combination of ramping up of newly installed capacity as well as higher solar irradiation(+3.5%) In New
South Waks, increased output wasmainly due to ramping up of newly installed capacity andpartially by new
capacity additions (Goonumbla Solar Farm, 70 MWThiswas, however, offset by lower solar irradiation(-4%).

Average wind generation thisquarter reached 2,40 MW, 296 MW higher than Q2 2019.Thiswas largely
driven by ramping up of recently installed capacityand partially by newly commissioned projects in Victoria
(Bulgana Green Projeci94 MW, Cherry Tree Wind FarrB8 MW, and Elaine Wind Farn84 MW).

In Victoria, despite large capacity additionsaverage wind output in Victoria only increased by98 MW
compared to Q2 2019 mainly due to lower wind speeds across the stat&Queenslandd imcreased output
(97 MW) was mainlydriven by the continued ramp up of Coopers Gap

1.4.5 NEM emissions

NEM emissions for Q2 2020 declined to their lowest on record at 32.million tonnes of carbon dioxide
equivalent (MtC(G-€), while the average emissions intensity fell to 0.71 tG@/MWh. Total emissions were
2 MtCOs-€ lower than Q2 2019and 0.4 MtCOz-e lower than the previous record low in Q4 2019Key drivers
included lower black coalfired generation, reduced operational demand, and increased renewable output

Figure 29 Emissions intensity sets new record low
Quarterly NEM emissions angmissions intersity (Q2s)
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1.4.6 Storage

Batteries

During Q2, battery spot market net revenuewas $7.6 million,substantiallylower than recent quarters,
primarily due to lower returns from FCAS marketsHigure 30. The decline in EEAS returns was driven by a
lack of event-driven FCAS price volatility in South Australia (which occurred in Q4 2019 and Q1 2020).
However, FCAS markets remained the primary source of battery spot market revenue, contributing 88% of
total battery revenue.

Figure 30 Reduced FCAS prices result in lower battery rev  enue
Battery revenue sources
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Pumped hydro

During Q2, pumped hydro spot market net revenue was $3.6 million, lower than in Q1 2020, but relatively
consistent with 2019 resultsKigure 3). The reduction compared Q1 2020 was due to an absence of spot price
volatility in New South Wales and Queensland this quarter. Compared to 2019, lower pumped hydro energy
revenues were offset by reduced pumping costs.

Figure 31 Pumped hydro quarterly reven ue similar to 2019 levels
Pumped hydro revenue sources

20 - ;

= B Energy O Contingency FCAS
é’ 15 - OEnergy cost O Net revenue

£

&

%)

o

8

)

>

c

)

>

)

o

2019 2020

© AEMO 2020 | Quarterly Energy Dynamic€2 2020 22


































































