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))) Australia’s National Electricity Market (NEM) ;B XFINEEZRBIH1%

Figure 1

The optimal development path for the NEM
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Decision rules may affect timing Source: AEMO

1 The timing of these actionable projects is dependent on decision rules.
All dates are indicative, and on a financial year basis. For example, 2023-24 represents the financial year ending June 2024

Wholesale energy-only market 853t A%

Market price cap thig{NtE LIE:
$AUD16,600/MWh. Price floor {/#&/KLk: -
$AUD1,000/MWh

Negative prices Gafft4&: 9% of all trading

- intervals across the NEM Q2 2023

South Australia 17% and Victoria 13% in the

same period 2023 F5E_ = NEM rE 35 X/EHT
9%, [EIEHEREAFIIINT 17%, HEZFITEH 79 13%

Source: AEMO

 Deregulated market, typical bill 2022
RO TIAEBIRY2022 FFAZ
« Wholesale costs #t& 2 (35% of bill)

* Network costs IZ&EZ (46% of bill) —
revenue-caped Transmission and
Distribution

« Environmental costs INERLAS (8%)
« Retailer and residual costs ZEFFI5R

AN (11%)

Source: AEMC Residential electricity price trends report 2021

Figure 17 Record high Q2 negative price occurrence in all NEM mainland regions

Negative price occurrence in NEM mainland regions — Q2s
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») DER has already changed Australia’s energy system

2 hILEEIR(DER) R AT EEER S

So far 125 A 1k:
$15+ billion of household investment in rooftop Maximum instantaneous renewable penetration in the NEM: 28 Oct 2022
i S = = o A NP I 5
Solar anne 12§Eﬁglﬁj(ﬂaﬁgﬂg}ﬁﬁaﬁﬁ 150 ::-:**US[EE'%'(Egtfﬁﬁﬂi*ﬂﬁﬂjmﬁiﬂmﬁéégﬁ (2022 E 10 E 28 E)
1237t

MAX

« Over 3.5 million household rooftop PV systems,

17+GW on rooftops 18 350 5 REETDHAR 68.7%
%, HhETRENSE®RT 17TkE (GW) 18,882 MW

Fri, 28 October, 2022, 12:30

« C&l rooftop PV accelerating
(large potential) T\ ETEAINERRE (&1
But the benefits of DER are still a%

ch) 34%
22%
underestimated 0% 0% .

« Over 110,000 small batteries #&1d 110,000 /B
Battery Biomass Distributed PV Hydro Utility-scale Solar Wind Black coal

EEith
e vllzE
1E D E R Hga}%1ﬁg‘*:?&{E1E RENEWABLES - 18,882 MW ' NON-RENEWABLES - 8,606 MW

0,
Source: IEEFA 13%

8%
1%
S 0%
Brown coal Gas

Liquid Fuel

Demand response underutilized kNN AEE
Source: AEMO
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Source: AEMO
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https://ieefa.org/resources/what-state-virtual-power-plants-australia

») Heading for 100% instantaneous renewables by 2025

Zl) 2025 £ESCIR 100% BRI EEAER

South Australia:
74% over the last year

wind and solar August 2022 —-August 2023
( 2 2 ) Current middle-of-the-day solar abundance

REANE: EIRIAYFRIABHEEERE (abundance)
EFIBIK 74% (XBESABHBE 2022988 -
2023$8ﬁ ) Figure 25 Large daytime drops in thermal and hydro generation as solar output increases
NEM generation changes by time of day — Q1 2023 vs Q1 2022
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ool Ed (o) i
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. . - s -
With variable renewable generation, g o
demand must become more flexible < 2,000 A
to match supply -2,500 -
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LA SEI
LS HENMRELALE R
5,?}3“ Source: AEMO 2022 | Quarterly Energy Dynamics Q4 2021
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» Dynamic operating envelopes: a necessary first step

HSIRIEEE: BENS—2

e »

. Needs regulatory support EEMEFZIF: Needs some funding EERE:
Set dynamically BIZSiR & but relatively small e.g. <1% revenue
1-5-minute intervals, including through consistency in APIs for for SA Power Networks - $32m cf

24 hours in advance $3.9b 5-year revenue

information sharing — still a work in progress

1-53 ¢ (8lfR, =RU24/\AF FEXFEUIN, G0 <1%A9SA Power

BiEET AP BI—EM LIS EHEZNPEF A+ Networks FIIZ A\ 93200 H2E5T %
E HEFAY391Z23ETT
Allowing DER to play a greater role in energy markets and the grid Source: IEEFA
WS sEiRTEsERTh AT MR &IFEE X(EB
Operating Envelope Fixed Limits
(Active Customer) (Passive Customer)
kW I Export == kw ] Export
" l : t
J\/
kW Import kW Import
y ?;‘3& Institute for Energy Economics . Source: Melbourne Energy Institute
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))) Findings of AEMO Virtual Power Plant trials

AEMO E¥IH[ ISR

« Can provide FCAS, energy and assist with minimum system

load ETLUR{ERERS: r'”’ﬁJZTﬁHJJHITzéz (FCAS) FrEZERYREIR, #

R/ NR G AT
* Only battery participants at this stage (not other DER) TR TER Figure 5 Energy response for SA VPP - 9-15 January 2020, behaviour over a week
12'3&%7&72"—5% (Z:@,?EH{&%\?EEVE‘EIE) Power (MW) VPP behaviour over a week, price vs battery dispatch Price ($/MWh)
3 300
° ForeCaStlng Challenges (Up to 420{(‘)J_d|fferent frorrlactual on_g_n Battery dis-charging during elevated energy prices
hour ahead) FlEIEHE (SIERI—/\TRISLIRIERBEES . A ' : 5 -
I 42%) | \ '
» AEMO needs for visibility, forecast-ability, dispatchability — W { ‘t 0 ‘ ‘ﬂ ¥ 100
system security challenges if VPPs scale AEMO XJa]T D4, /] ¥ LQ' i ' V
TligET], EERETIRIFES . BRtR ’ | '[ [ . ’

£ HEEk
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e Consumers: overall satisfaction to date is h|gh but some Battery pre-charging in anticipation of elevated energy prices
Ay — o m e = = 37 . -
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« Need for consumer protections — especially for switching 35
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Source: AEMO
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))) IEEFA VPP report: Findings

IEEFA EIFB]” VPP RS : 45t

Margins are currently thin EBIFEHE

But (EE:

* Retailers will need to harness fleets
of DER to be profitable EERHHEEFAD I 8ERSCINEF

* The future is harnessed VPP and
DER-centred retailing R KEEHE G E A FREIAR f0LAD
frzlEER

* Endorsed by Origin Energy's announcement in February 2022 of
a 10x increase in VPP — 205MW to 2000MW in 4 years 3k158
Origin Energy2022 £ 2 B RfESARI g, REHARRS 1570 10
f&——4 FRM 205JKEIEZE 2000k E

New sources of revenue needed EEFRAIUZ N KR

* e.g.allowing aggregated residential participation in the Demand

Response Mechanism @, stifEREASSERIMRNALS]

«  Payments for distribution network services 53 tHMZEIRSTIX

HALARTIRY
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https://www.originenergy.com.au/wp-content/uploads/Origin_2022_IBD_final.pdf

Y)) Possible Future BIEEATFE:

Rooftop PV + batteries p luts the duck to sleep
Flﬁi'élkﬂﬁ,ﬂ’. (“IERSFREDT”)

Import from wider grid
For the average household in the modelled suburb

PV only PV + battery (can’t trade) PV + battery (can trade)
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Based on ITP Renewables modelling IEEFA

#?3 https.//ieefa.org/resources/saturation-der-modelling-shows-distributed-energy-and-storage-could-lower-costs-all
ey Institute for Energy Economics .
!a\“-".:}' and Financial Analysis www.ieefa.org 9
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VPPs can have multiple benefits B oIS EIFAE

« Reduce wholesale market peaks and price volatility J&/> it A iz SIEFRNFSKEN
« Alleviate minimum demand challenges Z (KKK
« Reduce network peaks — more efficient utilization JEZ> B8 I EIE——F B REFIE

« Alleviate ramping issues 1T IRT

But need smart regulation and market design

(BREPENEENHImST

« Put dynamic operating envelopes in place il EIIZEEE
 Provide open and transparent information on network constraints 25X IMKRLIERIANFHEIRER
« Support managed EV charging and then V2H and V2G XHEEBINSEFRE, FH33FV2HFIV2G

« Make it easy for VPPs to participate in wholesale, demand response and FCAS markets

LEEHARRT VPP B 5ittA. FKIuRF] FCAS iz

« Allow DER to provide network services — through real-time pricing or auctions or other methods

T TV REIRDERIZ AR AR SS —— BT SRS E N B HSE = /5 =0
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Thank you EkigESIf!

IEEFA Guest Contributor
Dr Gabrielle Kuiper
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