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Executive Summary

Highlights for Q1 2018 include:

1 Australia experienced its second hottest summer on record but compared to Q1 2017 the impact wasSydrex/and
Brisbane the weather was ldsxt than the record heat experienced in Q1 2017. In Adelaideaghotter than in Q1 2017,
while in Melbourne it was warmer than average and unchangedoregear. Tte abovecontributed to a 1.5% reduction in
average electricitydemand. Victoria was thene region to increase electricity demand compared to Q1 2017, drivevaby
summer conditions and increased industrial load.

Mixed results for wholesale electricity prices, weidtively higher prices ithe southern stategi€toria, South Australénd
Tasmanigat $102, $117 and $91/MWh, respectivelywhen compared tthe northern stat§Queensland and New South
Wales at $70 and $72/MWh, respectively)

- Queensland and New South Wakegperienced very low price volatilitglespite recorchighdemand in Queenslarah
14 February 2018 Drivers of limited price volatility compared to Q1 2017 includ#te return to service of Swanbank |
(385 MW); increased generation froblackcoalfired power stationgby 382 MW); and fewer periods ofcoincident hot
weather and high demarnid thecontiguousegions

- The key driver of comparatively higher prices iridvia and South Australia walse return ofveatherdriven price
volatility: almost all price volatility in these regions occurred ee tfays of coincident hot weather, high demand and |
wind output.

1 Electricity Futurgsicesgenerallydecreasedand remainedn backwardationindicating a market expectation that wholesale
electricityprices will continue to fall over the next two yeBor example,he Victorian2018 price fell by 17% to $36.70/MWh
as Q1 prices came in lower than expectations and the 2019 price declineéd¥yending at §9.71/MWh. Over Q1, the
large-scale generation certifical@ GC)forward prices for 2020fell sharply by42% ($59 to $34),as the market factored in
growing supply of renewable generation and an expectation thatahgetscaleRenewableEhergy Target (LREWill be met

1 Key changes in the electricity supply mix compared to Q1 2017 included:

- The wrrent coal fleétgenerated at its highest level since Q3 2098hilst there was less brown céisgéd generationon
an absolute basidue to the retirement of Hazelwodtie remainingprown coaffired plant increased average output by
198 MW and black cal-fired generation increased by 38%\W on average.

- Hydro generation increased 385 MW (30%) when compared to Q1 2017 and wind output increased by 239.MW

- Continued growth imoftop PV generationyith theamount of rooftop PV generated duritige daily maximum increbmsy
from 2,794 to 3,20 (+16%) between Q1 2017 and Q1 2018.0ver 2017 more tharll GW of rooftop capacitywas
installed

i Gas prices acros8EMD’ gas marketsebounded fromQ4 2017, with the largest increase recorded in the Victoriard
from $6.36/GJ to $8.98/GJ. Oil prices continued to climb during the quarter with Brent ending the quarter at A$89.25/b

1 Longfordgas productiordecreasedo its lowest Q1 levels since 20Whichcontributed to a chang@a netgas flows with
prevaiing flons south from Queensland.

1 PowerSystem issues includpdriods of low demand and high wind resulted in operational issues and directions in South
Australialn total, there weré9 separate unit direction notices for a total of 476 hours, witimégerity of these occurring in
March 2018.

- High demand on 19 January 201&d to capacity being dispatched under the Reliability and Emergency Reserve Tt
(RERT) mechanism.

9 Frequency control ancillary service (FCAS) market costS7&1@32.7 millior) lower than in Q4 201 7Ayith a key driver being
theintroduction of new technology (Hornsdale Power Reserve and dsidamdsponse).

1 Price volatility measured as cap returns for electricity prices above $300/MWh
2 Historical data adjusted to exclude power stations that have closed, such as Hazelwood Power Station.
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1. Electricity market dynamics

1.1 Weather

The 2018 summer was the sechatlesion record for

. Figure 1 Q1 Average maximum temperatureby region
Australia as a wholdgut compared to Q1 2017 the 9 Q 9 P yres

results were mixefFigure 3. Q1 2018 temperatures 32 1 éc’lfv"’(‘e’rage
in Sydey and Brisbane wergvarmer than average, ]

but lower than the record highs for those citi 30 1 .Q1 2017
experiencedin Q1 2017.In Adelaide,the average 08 ] . Q12018

temperaturewas warmer than in Q1 2017whilein

Melbourne it was warmer than average and O 26 ]

unchangedear-onyear. Overall, these temperature

movementsontributed to a 1.5% reduction in averag o ]

electricity demand year on year (see Sectidh)

It was a dry quarterin mostegiors, withlower than 22 |

average rainfalls recorded irNew South Wales 1

(-43%), Victoria (-42%), and South Australia31%). 20

Tasmania and Queensland recorded quartel BNE SYD MEL ADL HOB

rainfalls slightly higher than the long term average. Source: Bureau of Meteorology

1.2  Electricity demand

In Q1 2018, averageelectricity operational demaRdccross the NEM was dow334 MW or -1.5%) relative to Q1 2017
(Figure 3. From a regional perspective, the largestuctionsn average operational demand were seen in Queens|ald7(
MW) and New South Wales246 MW), driven byless hosummeconditionsindustrial load reductiohand continued growth
in new rooftopPV installationéseeSection1.3.2). Average operational demand increased in Victorialb8 MW (+3.2%)
compared to Q1 2017withthe main driver being thewuch lowePortland Aluminium Smeli@ad seenin Q1 2017.5 Average
operational demand was uglightlyin Tasmani&+49 MW) and slightly dowrin South Australi@gl9 MW).

Figure 2 Averageoperationaldemandfor Q1 (2013 to 2018)
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3 Operational demand refers to the electricity used by residential, ecci@hand large industrial consumers, as supplied by the schedulesciseduiled and significant ron
scheduled generating units.

4 Boyne Island Aluminium Smelter announced they were reducing load in Qat@0AXww.boynesmelters.com.au/17/Nevasid-Publications/view/94/BSforcedto-reduce
productiorfor-the-secondimeinthreeyears

5 During Q1 2017, the plant was operating @duced levels after a power outage in December 2016 curtailed their capAcityedia release from Alcoa referring to the restart of
capacity can be found heréttp:/news.alcoa.com/prestelease/corporate/portlandaluminiursmeltesvictoriaaustraliarestartcapacitylostafter
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1.2.1 Maximum and minimweamand

Table 1outlines thenaximunand minimum demands observed during the quaitgable events included:

9 Queensland set a new diime record for maximuoperationaldemand during a prolonged heatwave where four days
exceeded the previous record. The new record of 9,796 MW occurred on 14 Februana0780hrs exceeding the
previous record by 38MW.

1 SouthAustralia recordedtslowest Q1 demand on 1 Janua2p18 at 1300hrswhenoperational demand fell to 720AW,
105 MW (-13%) below the previou®1 record®

Table 1 Maximum and minimum demand byregiond Q1 2018 vs records

Maximum Demand (MW) Minimum Demand (MW)
Region
Q12018 All-time All Q1 Q12018 All-time All Q1
Queensland 9,796 9,412 9,412 5,121 2,894 3,008
New South Wales | 13,027 14,744 14,744 ‘ 5,826 4,636 4,642
Victoria ‘ 9,153 10,576 10,576 ‘ 3,636 3,217 3,311
South Australia ‘ 2,960 3,399 3,399 ‘ 720 584 * 825

Tasmania ‘ 1,344 1,790 1,499 ‘ 890 552 552

Note: Table recordsefer those prior to the commencement of Q1 2018. Instances where the previous record has been broken are shown. Witle red text
recordsgo back to wheithe NEM began operaticas a wholesale spot markiet December 1998. Tasman@nedfrom May 2005.
* Excluding system black event in South Austg&@feSeptember 2016)

1.2.2 Powersystem management

DuringQ1 2018, AEMO intervened to direct units in South Australia in order to manage system ssamgitl9 separate unit
directionnoticedor a total of 476 hours (relative td3 unit direction notices across 288 houg¥ir2017). Key drivers included
low operational demand combined withriods ofhigh windesultingninsufficient synchronaursts being online for the purposes
of sysem strengthinterventions/ere required in order to keep the system in a secure operating state over the pedadd
1.2% of windgeneration was curtailed during Q1 2018, down from 2.3% in Q4 2017 and 5.9% in Q3 2Biguie 3.

On 191 January AEMO intervened in the market to activate Reliability and Emergency Reserve Trader (RERT) reserves in resp
to a LOR2 condition being forecastVictoria as a result of high demand and projected reserve shortfalls.

Figure 3 Directionsfor SAsystem strengthi{duration) Figure 4 Curtailed SAwind generation
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6 More discussion on the changing demand puitebe found in the AEMO observatidntip://www.aemo.com.au/media/Files/Media_Centre/2018/AEMQobservations.pdf
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1.3  Electricity generation

The Q1 2018 NEMupply mixwas marked by increasesltput fronrenewablegenerationand the remainingoalfired fleet
(accounting f or coHparedctd QLR@LEWhih ntelindlsss ga@wered generation (GPG) was required to
servedemand(Figure 5and Figure . This result conta withoutcomes fomost 02017, in which black codired generation
and GPG replaced the mdjority of Hazelwood’s output.

Figure 5 Quarterly electricitysupply mix Figure 6 Change in supplyd Q1 18 vs Q1 17
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1.3.1 Coal
During Q1 2018 the currelEMcoal fleet generated at
its highest level sing@3 2008 and incrased average Figure 7 Qlaverageoutputfrom current coal fleet
output by 580MW when compared to Q1 2017 20 -
9 The current coal fleet recorded its fourth highest
quarterly availability in the last 10 years
9 The number of unplanned outages dropped by 12%
compared to Q1 2017 (andvasslightly higher than ==»= Average

2015 and 2016 levels).

While average brown codiired generation decreased by
1,028 MW compared to Q1 2017 (due to the closure «
Hazelwood), output from themaining brown coal fleet
increased by 198 MW on average-{gure §. This was
largely a function of increased availability of Loy Yang
Power Station

Q1 average output (GW)

(2] o — N (92] < L0 O N~ (o]
Black coafired generation increased output by 382 MV QR 8 8 8 8 8 8 8 8 8

on average, reaching its highest level since Q1 2010, &. ..

continued to play a key role in replacing HazelwoggnerationA reduction in the price at which generation volume was offered
led to a shift in thebid supply curvérom the current black coal fleeFiQure §. This was partly driven bthe Queensland
Gover nment 'tostsstataosvhed generatormandsan easing of coal supply concerns for black-ficed generators in

New South Waledn particular, Mt Piper, Callide and Gladstone power stations generated at higher levels than in Q1 2017
(+82 MW, +110 MW, and +72 MW respectively)

7 AEMO 2018. Quarterly Energy Dynamio®4 2017. www.aemo.com.au/Medi@entre/AEMGpublishefQuarter EnergyDynamics-Q4-2017
8 Historical data adjusted to exclude power stations that have closédasiHazelwood Power Station.
9 More details on the Queensland instruction can be foundhtigne//www.dnrme.qgld.gov.au/energy/initiatives/powerifgueensland
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Figure 8 Bidsupply aurve 8 NEM black coal
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1.3.2 Renewables

Comparel to Q1 2017, averagerenewablegenerationin Q12018 increased by734 MW, making ud7% of the supply mix
during the quarter

The largest increase in renewable output was frganchgeneration whichincreasedoy 30% (+335 MW) compared to Q1
2017. By region, hydro outpurh Tasmaniincreased by 213 MW40%), New South Waleby 120 MW (50%), with a smaller
increase in Victoria (42 M\Wncreased hydro generatiomasa function of increaseldydro capacityoffered at lower priced
bands the average amount ohydro generationin theNEMpriced below $120/MWh increasedy about 750MW. Increased
output from hydro generators in Tasmania had the effect of reducing net flows into Tasmania when compared to Q1 2017.

Largescalesolar and wincoutput increased b263 MW, which was primarily a function of new capacdyning onlinéTable
2) and improved wind conditians

Table 2 New entrants in the NENh Q1 2018 Figure 9 Averagerooftop PV generation by region
New entrant Capacity (Region) Fuel Source 3,500 1~
Sapphire Windfarm 270 MW (NSW) Wind — 3,000 -
S
Parkes Solar Farm 55 MW (NSW) Solar é
p 2,500
HughendenSolar Farm 18 MW (QLD) Solar -g
S 2,000
Note: Table includes new entrants that began generating during the 8
quarter (0]
© 1,500
Average Q1 2018 rooftop PV generation increased fro g
857 MW to 997 MW (+16%) when compared to Q1 2017 g 1,000
(Figure 9, resulting in Q1 2018ecordingthe highest level — Z
of PV generation on record he largestise was in New 500
South Wales (+27%), with Victoria (+15%), Queensla
(+12%), and South Australia (13%) also exipacing large }
. . . Q117 Q118 [ Q117 Q118
increases. The daily maximum average generatién .
increased from 2,79MW to 3,240 MW (+16%) between Avg Daily Max Avg

quarters.These increases correspond with a reaandunt Note: Daily maximum mutigher than average because average incorporat
of installed rooftop PV capacity over 2017 (+B@W).11  periods in which rooftop PV is not generating

1.3.3 Gaspowered generation

With increased dispatch of other fuel types during the quarter and reduced wholesale electricity prices in New Soutld Wales ar
Queensland (see Sectidmd), average GPG decreased by 278MW (-11%) compared to Q1 2017 In Queensland

10 The maximum rooftop PV generated across a 30 minute trading interval each day averaged across the quarter.

11 CER. 2018. Household solar capacity through the roof in 2017. [online].
http://www.cleanenergyregulator.gov.au/RET/Pages/News%20and%20updates/Newsltem.aspx?Listld=196efst637-94c4-121 c1f96fcfe&ItemId=480

© AEMO2018 | Q1 2018 8


http://www.cleanenergyregulator.gov.au/RET/Pages/News%20and%20updates/NewsItem.aspx?ListId=19b4efbb-6f5d-4637-94c4-121c1f96fcfe&ItemId=480

AEMO

INSIGHTS Quarterly Energy DynamieQ1 2018

Swanbank Bperated for itsfirst full quartersincat was mothballe® in 2015 (it returned to service Movembe2017), adding
237 MW of supplyon averageto the region However thisincrease was offset by reductionszrling Downs and Braemar
power stations-{83 MW and-139 MW, respectively)ithQueensland s o @RGowputteducing by216 MW (-18%).

SimilarGPG reductions occurr@dNew South Walesvhere output fell by 22MW (-66%), making Q1 2018helowestGPG
recorded inNew South Walesince 2009This was drivehy the changed operating regime @mithfield Energy Facilityas
well as significant reductions in generation from Urandedtyy MW). SouthAustraliaexperiencedan increase inverageGPG
of 138 MW due to Pelican Poioperating at full capacit# whencompared to Q1 2017whileVi ct or i a’ s GP@ d
outputremained steady.

1.4  Wholesale é&ectricityprices

During Q1 2018 average wholesale electricipyices werecomparatively higher in Victori@puth Australiand Tasmanié5102,
$116 and $91/MWh, respectivelythanin Queenslandnd New South Waleg&70 and $72/MWh, respectively(Figure 10.
Overall, average prices were generally higher than Q4 2017, but lower than Q1 20lable 3provides a summary of jp&
driversduring the quarter.

Figure 10 Average wholesaleelectricityprice by region
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Note: The average quartdy price is broken up into two parts, energy and volatility. VVolatility refers to the contribution of high priced eveats (abo
$300/MWh) to the average price moreommonly known as cap returns. Energy is therefore the remainder.

Table 3 Wholesale electricity price drivers in Q1 2018

1 Lower electricity demandmildersummer conditionsQueensland and New South Watasmpared toQ1 2017
contribugd to atotal 523 MW reduction in electricity demarskéSectiori.2).

1 Increased black codired generation and availability- seeFigure 5for further details
Lower prices in

QLD and NSw 1 Greater availability of lower priced hydro capacitycompared to Q4 2017, the average amount of hydro
generation in New South Wales priced below $120/MWh increased by 394 MW

1 Return of Swanbank E in Queandl an additional 237 MW of spply was providedby Swanbank E, which
returned to service after being mothballed for three years

1 Weather driven price volatility see Sectiofi.4.1 for further details

1 Physical limitshi mporting | ower price electricity from N
Higher prices in whol esale electricity price was 43% higheNSWhan
VIC and SA interconnector were constrained 30% of the timeréaing 527 MW over these periods)

1 A shiftof the supply curve in VictoraQ1 2018 represents the first summer since closure of Hazelwood Pow
Station which provided aaverage 1,225MW of low-priced capacityin Q1 2017.

12 Press Release on Swanbank Emetuservice can be found hehetp://www.stanwell.com/news/preggleases/swanbank-powerstationreturnservice/
13 |t closedn July 2017 put wasbrought back into service with up to 109 MW of capacity availablespite this, it has only generated at very low levels since July 2017.

14 Press release on Pelican Point return to full capacity can be foundtierévww.gdfsuezau.com/media/newsitem/PelieRoinito-returnto-full-capacity
© AEMO2018 | Q1 2018 9
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14.1 Price volatility

During Q1 2018 there wakighwholesale electricity price volatility in Victoria and South Australilvoptice volatility in New
South Wales and Queenslarihble 4.

1 Combined Q1 2018yuarterlycap return® for New South Wales and Queensland were only $0.85/MWh,
compared to $90.78/MWh in Q1 2017Prices in Queensland and New South Wales were above $300/MW!
two hours during the quarter compared to around 100 hours in Q1 20iVén by:

Low volatility in - Fewer periods of coincident hot weather and bigérationaldemand in the two regions. In Q1 2018
QLD and NSW there wereonly eighthours where the combined demand exceeded 21,500 MW, comparetiSd8urs
in Q1 2017.

- The Queensland Governomeméd sgenmnstauct $onotdbumn
downward pressure® on wholesale prices”.

1 Combined Q1 2018 cap returns for Victoria and South Australia increased &9#M8vh from $30.70/MWh in

Q1 2017. This volatility largely occurred on three days of coincident hot weather, high demand and low wi
output in the tweegions.

High volatility in - On 18 January, 19 January and 7 February 2018 the maximum temperature in both regions excee:
VIC and SA °C and combined demand exceeded 11,800 MW, while wind capacity factors were low (less than 2
during peak, compared to typical capacity factors36f40%).

- Anunplanned outage of one unit at Loy Yang B Power Station on 18 January 2018 contributed to p
volatility — highprices on this day made up 41% of total cap returns in these regions for the quarter.

Table 4 Quarterlycap returns by region ($/MWh)

Quarter Queensland New South Wales Victoria South Australia Tasmania

Q12017 $70.06 $20.72 $0.59 $30.11 $0.25
Q4 2017 $0.11 $0.00 $0.27 $0.47 $1.83
Q12018 $0.85 $0.00 $18.76 $26.68 $3.37

Note: Cap returns are expressed as $/MWh.

1.4.2 Pricesetting trends

Aspreviously discussédthe closure of Hazelwood has led to shifts in wholesaledymeenicsn the NEMFigure 11highlights
the significant changes in price setting trends compared to 12 months ago as well as the adjustments from the previous quart

Figure 11 Price setting duration by fuel typé& Q1 2018 vs previous quarters
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Note: Price setting can occuristee gi onal |y, that is, Victoria's price can be set by gene

15 A measure of volatility in electricity prices is the presence of high price-epeicts above $300/MWh. Oftem e pr esent ed as ‘' qu ahetsentofthe NEMp r et
half hourly price minus the $300 Cap Price for every half hour in the contract quarter where the pool price exceeds $300iNed by the number of half hours in the quarter

16 https://dnrme.gld.gov.au/energy/initiatives/poweringueensland
17 AEMO 2018. Quarterly Energy Dynamic®4 2017. www.aemo.com.au/Medi@entre/AEMGpublishefQuarterEnergyDynamics-Q4-2017
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Compared to Q1 2017the significant reduction of brown cdiséd generations i nc e Ha z e | hasdionohishedhec | o0 s
role of browncoal in price setting nost evident in Victoria where brown cpate-settingdecreased fronaround 24% of the

time t01.8% this quarterThis has corresponded with blaokHired generatiorsetingthe price more often in every NEM region,
particularly in Queensland and New South Wales where the percentage of time increased frorb@¥otmgreater than70%

this quarter. Thigasa product of increased black cefited generationand availabilityat lower prices

Compared to Q4 2017there were only small movementgrice settingoles in Q1 2018 The trend of brown coal playing a
minor part in price setting continuedwer GPG output and availability saw a decreasés price setting role in all mainland
regions most notably in South Australia where price setting fell from 35.2% to 30.4% this qod&t& prise-setting rolewas
replaced byblack coal and hydralue to increased availability and generation of these fuel sources.

1.4.3 Electricityfuturesmarkets

Over the quarter ASX Energy calendar swap prices for Victorian calendar Z

and 2019 products fell by 1% and 8.5% respectivelythe forward curveemained Table 5 ASX Energy Q1 19 caprices
in backwardation, as illustrated figure 12 which showbat the market expects Region Change over Q1 18
falling Victorian wholesale prices out to 2030milar trends were observed in Ne' Queensland v $2.25(14%)
South Wales and Queensland.

New South Wales ¥V $6.17 (32%)
As discussed in Sectibd.1 there has been an observed reduction in volatility

New South Wales and Queensland between Q1 2017 and Q1 2018 hmtler WIBIEE!
cap returns during Q1 2018. Ongoing market seetinof reduceduturevolatility South Australia A $0.5(2%)
is shown in the price of ASX Energy cap products with Q1 2019 prices reduc

average of 20% acrossNew South Wales, Queensland and Victareer the

quarter (Figure 13.

v $3.85(14%)

Figure 12 ASX Energyictorian Cal swap prices2018-20 Figure 13 ASX Energy Q1 19 cap prices
110 A 35 -
A Cal 19 Victorian Swag
fell $7.42 (8.5%)
over Q1 18 30
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Source: ASX Energy Source: ASX Energy

1.4.4 International coal and prices

The average spot price for Australian Newcastle thermalreosins atomparativelyhigh levelsaveragingover $130 per
tonnein Q1 2018. Relativelyhigh priceswere driven by strong Chinese demand following the easing of import restrictions
howeverprices began to fall toward the end of the month following the end of the Chinese(®hitexse wintdypically sees
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an increase in demand for ch# Srong underlying demanéh China also showed in the forward market, where coal futures
pricesremainabove $100 per tonne beyond 201&Figure 14.

High international coalrices do not appear to bdirectlyimpactingrecentdomestic blackoal fired generatorglectricity price
offerswith the quarterecordinga continuation o4 2017 lower electricity offergFigure 14. Thigdrop reflects a reversal of
trends throughout most of 2017, where an increase in the price of offers from New South Walesabli@d generators
coincided with rising international coal prices.

Figure 14 Quarterly average international black coal spot and futurgsicesand domesticcoaf i r ed gener atorsd of fe
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Source for Newcastle thermal spot and futures prices: Bloomberg
* Black coal bids are theolumeweighted average price of bids priced between $$020/MWh

145 Environmental

Over the quarter, the price for calendar year 20 forward _
contractsfell 42% ($59 to $3), suggesting market Figure 15LGC spoand forward prices
participants are expecting increased supply of renewal

90 -

generation and that they are increasingly confident that -—‘-E—% -
LRET will be migt 2020 (Figure 1519 80 M ~
In February 2018electricity retailers liable under the o
Largescale Renewable Energy Target (LRET) v % 70 A
required to surrender largecale generation certificate: 2
(LGCs) proportional to their energy purchases over 3]
2017 calendar yearNorrcompliance with the LRET in20: % LGC Cal 20

. . - 50 forwards fell 429%
was justunder 7% with a total shortfall of 1.6 million over Q1 2018
LGCsThizompared tal1% in 2016 40 -
Followingthe 2017 LRET surrender, the Clean Ene
Regul ator ( CER) stated t 3053 ‘i°| o t har
adequate surplus of c2%eTnet % 8 ‘;5
C E Rstatement isupported byexpected new LGC supply m w =

sourced fromabout 7 GW of large-scale renewable = Spot === Cal18 = Call9 Cal 20
projects constructed or firmly announced since 2016.  Source: Mercari

18 Bloomberg 2018www.bloomberg.com/news/articles/201@3-13/winter-s-overin-chinathesecommoditiewvill-feel-the-heat
19 The forward price curnie s b a s e dP @inn ta- tifeMd@bit’ between a recorded bid and offer.

20 CERSurplus of largscale generation certificates after final surrej@ieliine]
http://www.cleanenergyregulator.gov.au/RET/Pages/News%20and%20updates/Newsltem.aspx?Listld=196efst637-94c4-121 c1f96fcfe&itemId=478

21 CERLargescale generation certificate neankpdate February 2018[Online]
http://www.cleanenergyregulator.gov.au/RET/Pages/About%20the%20Renewable%20Energy%20Target/How%20the%20scheme%20werks/Large
scale%20generation%20certificate%20market%20update%20by%20month/Lacategenaation-certificatemarketupdate February2018.aspx
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1.4.6 Frequency control ancillary services

Inthe NEMfrequency control ancillary services (FG@&& market mechanisms employed to correct frequency deviations arising
from imbalances between supply and deméhieh. QL 2018, FCAS costs wer@% milliod3, representing a $2.7 million $7%)
decrease on Q4 2017 level&igure 16.

AEMO' s FCAS requirements were steady compared tlowexdsts2 017
Contributors tdower FCAS prices inclutie

1 Additionalsupplyfrom new technologiestowards the end of 2017wo participants (Hornsdale Power Reserve and
EnerNOC) entered the FCAS marketese participants provided FCAS sufiply a large-scale battery and aggregated
demand responsegpresenting australian first for thesechnologieDuringQ1 2018 thesenewtechnologiesaptured a
larger share ofFCASnarketstheysuppied about 20% of Raise FCAS, compared3i in Q4 2017, displacinchigher
priced supply from existing technologitsdely caal, Figure 17.

- In addition, increased competition throtwabhnewFCASroviders has coincided with a reduction in the price of offers
from someexisting providerg-or example, in the Raise 5min FCAS market an additib@a¥1¥v was offered to the
market at prices below®MWh in Q1 2018 compared to Q4 2017. Of this additional supmj/lowerpriced FCAS
about50 MW came from HPR and EnerNOC, wWithremaining coming from existing providers such as CS Energy and
Hydro Tasmania.

1 Reduced pricing impact of the South Australian 35 MW FCAS co#fstrainl 2018, the constraint had less of an impact
on FCAS prices than idQ017, due to fewer bindig event® and increased supply during these evesge$ectiorl.4.7).

Figure 16 Quarterly FCAS cost bgervice Figure 17 Raise FCAS supply by fuel type
] . Lower Reg ]
60 Lower 5mir 80% 1
50 Lower 60set 1 . Other
- DR
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20 . Raise 60se . as
- 1 Coal
. Raise 6sec . oa
i 20% -
Ql Q2 Q3 Q4|Ql Q2 Q3 Q4|Q1
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2016 Q417 Q118

1.4.7 Hornsdale Power Reserve

This sectiois focussed orhe Hornsdale Power Reserve (HRR) firstscheduledattery in the NEM andurrently® the largest
lithiumion battery in the worldThe end of Q1 2018 marked the first full quarter HPRoperation since its commissioning in
December 2017.

In the energy market, HPR was dispatched as a loa83%r of the quarterand charged with 11GWh of energy while it was
dispatched as a generator f@&2% of thequarter, discharging.9 GWh of energy HPRypically charged in the early hours of

22 AEMO Guide to ancillary services in the National Electricity . NJaNKetNE] Available atww.aemo.com.au/-/media/Files/PDF/Guide-to-Ancillary-Services-in-the-
National-Electricity-Market.ashx Accessed.

23 Represents prelinairy data and subject to minor revisions.

24 For system security purposes, AEMO reqthiedscal procurement of 35 MW of regulation FCAS in South Australia at times when the separation of the region at the Heywood
Interconnector is a credible contingeBayring these times of local requirements, FCAS prices have been very high due to the limited number of supplieréicéshese ser

25 |t bound for 13 hours in Q1 2018, representing a 7 hour reduction on Q4 2017 levels.
26 As at 19 April 2018.
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the morning, corresponding with lower energy pramedtypically dischargedn the late afternoon, corresponding with aigh
energy priceqFigure 18. A comparison of the average charge and discharge price revealsarage price arbitrage of
$90.56/MWh (Figure 19. This spread is i large part due to thee days of price volatility in South AustraliJanuary 19
January and 7 ebruary2018) during whiclthe South Australiprice settled above $5,000/MWh for nine tradinigptervals.

Figure 18 AverageQ1 daily dispatch for HPR Figure 19 Average Q1 HPR charge and discharge pric
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§ Generation 300 § -’g 160
= 200 = 2 140
g 100 = &
o ] ~ 120
5 0o 2 8
© Q ‘= 100
o} -100 @ a
& S < 80
o -200 5 v
g > S 60
< -9 A Load - -300 < 8
-12 4 L -400 2 40
o o O O O O O © o o o <
e X Qe e e e 2 9 9 20
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HPR dispatch (L} === SA price (RH¢ Charge Discharge
In the FCAS markets, HPR was enabled to provide reguli rigyre 20 Supply curves for raise regulation FCAS in SA during
and contingency FCAS for 71% and 99% of the tin time of 35MW local regulation constraint with and
respectively. without HPR
HPR also provided regulation FCAS to South Austl 400 1 o e ab :
during the activation of the 35 MW FCAS constraint on gﬁ%%%%ﬁvw?,hm |
Januaryand 8 March2018. Historically, during the time _ 300 A : ’r
that this constraint has bound, regulation FCAS price § :
South Australia hawgpically exceeded $9,000/MWh due § 200 4 New Supply i
to the limited number of suppliers of these senitéise ° '
region However, on 14th January, HPR providddigonal E i — 14-Sep2017
supply into FCAS regulation markékgure 20, and 100 + ' 14-Jan2018
average Raise and Lower Regulation prices we i — 8-Mar-2018
$248/MWh during the eventAEMO estimats that this !
reduced the cost of regulation services by about $8Ibn 0O 5 10 15 20 25 30 35 40 45
during the five hour péd in which the constraint bound. Volume (MW)
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1.5 Interregional flows

1 Average interregional flows frorQueenslando
New SouthNalesin Q1 2018 increased by &8  Figure 21 Quarterlyinterconnector flows in the NEM
MW (54%) compared to Q1 2017,whilst a

marginal reductio(il1%) wasecorded againsthe 800
prior quarter. < 600 4

1 Asignificantl32%) swing in transfers froviictoria 2 400
to New South Walesvas recorded in Q1 2018 s ]
when compared to Q1 201Avith average flow 2 200 A
shifting from 482VM\W intoNew South Walet an 2 ]
average flow of 156MW into Victoria % 0

1 In Q1 2018 average flow was fronVictoria to %_200
South Australjavhich reflects prevailing flow in Q1  Z
2017. Average flow reduced by 77%. -400

£

1 Prevailing flow on the Basslink interconnector \ § -600
souherly, with a 57% reduction when compared t
Q1 2017, primarily driven by increased outpu -800
from hydro generation in Tasmania NSW-QLD VIC-NSW  VIC-SA  TAS-VIC
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2. Gas market dynamics

2.1 Gasdemand

Total gas demarid increasd by 4 PJ during the warter compared to Q1 201,driven bya 9 PJincrease in pipelexdeliveries

for export LNG(Table . This increase was partialoffset by a5 PJ(11%) decrease in GPGinfluencedby the on@ing
supplyside evolution in the NENlhe largesteductionsn GPG demand occurred in Queensland (4.5 PJ or 23%) and New South
Wales (27 PJ or 58%)Sectior1.3.3).

Residential,ammercial andndustriaidemand forgas r om AEMO’ s wh o temanad censigeatat 5ShRidthk e t s
minor quarterly variances between eachit@markets

Table 6 Total GasDemandd Q1 2018 vs Q1 2017

Total Demand Q12017 (PJ) Q12018 (PJ) Volume Change (PJ)
AEMO Markets 54 54 -
GPG** 47 42 v 5
QLD LNG 298 307 A 9
TOTAL 399 403 A 4

* AEMO Markets demand is the sum of customer demand in eaclSbbth&erm Trading Markets (STEWd)the [2claredWholesaleGas Market
(DWGM)

** Includes demand for GPG usually captured as part of total DWGM demand. Excludes Yabulu as not connected to main gas pipelines

211 LNG

Average daily pipeline deliveries remathat comparatively high levels above 3,400 TJ/d duringd1 2018, but were slightly
down on Q4 2017 levels

APLNG' s contribution tto4lpoduirglQl 208, dukdopblanmed maineesands theirl.NGapsaset d
in March This decreaseias mostly offset agipeline deliveries from QCLNG increased to 35% during2Q18 following a
total LNG plant outage as a result of a major planned maintenance program in the previous quarter.

Figure 22 Pipeline deliveries to Curtis Island

3,500
3,000
2,500
2,000

1,500

Average TJ/day

1,000

500

27TAEMO’ s salefas haekets, gas demand for gamvered generation and pipeline deliveries to the Curtis Island LNG projects. Total dieresundt include regional demand
i.e. demand that is not captured by one of the markets.
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2.2  Wholesale gsprices

Average quarterly pricegcreased across all AEMO gas markets during Q1 2018 when compared to Q4 20tié@edsed
in all gas markets compared with Q1 20(7able 7and Figure 23.

Table 7 Wholesale gas pricin Q1 2018

TAII of AE MOftesrdefdaveragenguartlerly prise increasesith the largest variations recorded in th
Victorian DWGM and Sydney STTWich have increas&®.62/GJ and $2.18/GJ respectively.

Priceincreases
1 Adelaide STTM averageuprterly prices also increased B%.47/GJ.

against Q4 2017
in all gas markets - The gas price increases were influencetebggas flowing along the Eastern Gas Pipeline and the
SEAGas pipeline to the Sydney and Adelaide markets respeciselyesult of lower quarterly
productiorfrom LongfordKgure 26).
TAl'l of AEMO' s gas markets recorded average quar
Gas Supply Huland Brisbane STTM (both > $2/GJ) and Sydney STTM (> $1/GJ), driven by:
Pricedecreases

- Additional gas supplied into the market from Queensthnihg the quarter, specifically from Combabul

against Q1 2017
gainst Q Condabri and Woleebee Creek.

in all gas markets
- An creasein black coafired generation and lower electricity prices in QueenstrtiNew South Wales
during the quarterwhichcontribuéd to lower gas consumption in GPGhiese regions.

Figure 23 Average wholesale gas price per market
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10

$/GJ
o

GSH BNE ADL SYD DWGM

2.2.1 International gas prices

The price for domestic gas on the east coast is increasingly being influenced by the global price for oil, as noted by the
Australian Competitiaand Consumer Commisgid@CC) in thelnquiry into the east coast gas métket

0 The pr e-bnked mezhanisins io @3keans that the prices paid by the gas buyers under those GSAs will adjus
guite rapidly in response to the changing oil prices

Specifically, some gas contracts on the east coast include price formulas that are 100% oil linked and some have a combinati
of an oitlinked component and a commodity gas component indexed to inf@itiovdexing of gas contracts is often based
on Brent Crude qlapanese Custorsteared Crude (JCQyices?®0

28 Page 32,Inquiry into the east cogsts marketApril 2016 https://www.accc.gov.au/system/files/1074_Gas%20enquiry%20report_FA_21April.pdf
29 Gas Supply Agreements
30 Page 33,Inquiry into the easoast gas markepril 2016 https://www.accc.gov.au/system/files/1074_Gas%20enquiry%20report_FA_21April.pdf
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During Q1 2018, he 2month lagged price for Brent aicreasedclosing more than AUDDBI higher tharthe previous quarter
close to AUD89.2bbl. Increasing Brent prices were driven dgongerglobal demandwhich contributed to the unwinding of
surplus oil stoclkesd the lifting of suppressed oil prices relative to-20d 7.

Figure 24 Brent oilprice
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2.3 Gassupply

2.3.1 Gas production

East coast gas production of 419 PJ was recorded d@ing018 (Figure 25, the lowest quarterly production total since 2016.
Total production deeased 39 PJ when compared with Q4 2017, driven by:

1 40% reduction-@4 PJ) in production from LongfoRigure 26.

9 A minor percentage reduction in€ensland productior0(6%) however thistillequates to a decrease of 2 PJ for the
quarter.

9 14% reduction (1 PJ) production from BassGas and Minerva.

Figure 25 Production by gas plant
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* TheQueensland production is based on grouping all Gas Bulletin Board production facilities in the Roma Zone of the BaarBulletin

18
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As foreshadowed by the ACCC Gas Inddigas production from Longfordecreased from Q4 2017 levelsyeraging 558
TJ/d during Q1 2018, the lowestuarterly production total from Longfosihce 2015Scheduled maintenance at Longford for
the duration of Marcl2018 contributed to the lower productigeroduction capacityvas reducedo less than 500 TJ/d, a
reduction of more GisdBuletibRobstisted caparcityoblr0g0fTd/d. d’ s

Figure 26 Longford Gas Plantlaily production
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The step change ltongfordgas productiorsince 1 Januar2018 appears significant in comparison to the record production
years of 2016 and 2017. Howeveasroduction foiQ1l 2018 isconsisterwiththe historical prerecord productiogears of 2009
to 2015.

Figure 27 Longford Gas Plant |Quarter 1 cumulative productioh 2009 to 2018
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* This series represents the highest and lowest cumulative production levels observed between 2009 and 2015

31 ACCC, 20172020 Gas Inquiry: Interim report, p. 30, availabletdtps://www.accc.gov.au/publications
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2.3.2 Gas storage

A gasinventory of B PJ was recorded at the lona Underground Storage Facility (in Victoria) at the commencement of 2018
Netinjectionsnto lonaof 4 PJduring the quartewere lower thanQ1 2017 (by 3 PJ, driven by:

1 Reduced Q1 2018 production from LongfomteOtway.
1 Volatility in wholesale electricity prices (4e€.1above).
This resulted in a closing inventory of 21 PJ at the end of Q1 2018, antiedse compared to 31 March 2017.

Figure 28 lona UndergroundStorage Facilityd storage levels
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2.4  Pipelineflows

2.4.1 Reduced gas exports from Victoria to other states

Decreased.ongfordgas production has driven redud@d 2018 gas exports from Victorie other stateby 24 PJ(43%) when
compared toQ4 2017 (Figure 29. Whilst quarterly deliveries along the Tasmanian Gas Pipeline retineomsistent at 5 PJ,
exports viathe SEAGas pipeline to South Australia redunef3% to 11 PJGas flows tohe New South WaleSTTMecorded
the greatest decrease from Q4 201as deliveries along théongfordsourcedEastern Gas Pipeline more than halved,
contributing to a quarterly export toted New South Walesf 18 PJ.

Figure 29 Victorian gas exports to other states
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2.4.2 Changing netlirectional flow along the SWQP

Recenteasonalrendsof gas flowing north othe South West Queensland Pipeline (SWQRards Wallumbilladuringsummer

and soutliowards Moombaluringwinterendedin Q1 2018with a reversion to more normal north to south flows from Moomba
Quarterly ret deliveriesof 5 PJflowed south on the SWQB supportsouthermarketscoinciding wittower quarterlyproduction

from LongfordFigure 26.

Figure 30 South West Queensland Pipeline at Walluifid
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Abbreviations

AEMC Australian Energy Market Commission
AEMO Australian Energy Market Operator
BBL Barrel

BNEF Bloomberg New Energy Finance
CER Clean Energyregulator

CCGT Combined cycle gas turbine

DWGM Declared Wholesale Gas Market
FCAS Frequency control ancillary services
FID Final investment decision

GJ GigaJoule

GPG Gas-powered generation

GSH Gas Supply Hub

HPR Hornsdale Power Reserve (Tdsltery)
LGC Largescale Generation Certificates
LNG Liquefied natural gas

MW MegaWatt

MWh MegaWatt hour

NEM National Electricity Market

PJ PetaJoule

PPA Power purchase agreement

PV Photovoltaic

RERT Reliability and Emergency Reserve Trader
STTM Short Term Trading Market

SWQP South West Queensland Pipeline

TJ TeraJoule

uUsD United States dollars
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