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Figure 9 Generation mix, NEM (TWh, 2009-10 to 2049-50, Step Change)
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Load versus net load

The difference between load and net load
is minimal

Load

12h 23h

Phase 4

Percentage of hours covered by VRE

During a few hours of the year,
almost all demand is covered by VRE

Share of VRE in demand

IS
00% Surplus

0 50% 100%
% hours of the year

VRE meets almost
all demand at times

VRE output is sufficient to meet a large
majority of electricity during certain periods,
which may impact power system stability. A
key operational challenge is related to the
way the power system responds to maintain

to operating practices such as integrating
forecasting into dispatch and making better
use of existing system resources are usually
sufficient to achieve system integration.

Load versus net load

The difference between load and net load
becomes

Load
*

v
Net load

(6} 12h 23h

Percentage of hours covered by "

VRE generation can be higher than 100%
of the local demand: surplus energy must
be managed

Share of VRE in demand
200%

/ Surplus

0 50% 100%

% hours of the year

Significant volumes of
surplus VRE across the year

Rising shares of VRE mean that without

VVRE determines the operation pattern of the
power system and increases the uncertainty
and variability of net load. Greater swings in
the supply-demand balance prompt the need
for a systematic increase in flexible
operation of the power system that often
goes heyond what can be readily supplied by
existing assets and operational practice.

Load versus net load

The "duck” curve starts emerging,
suggesting that more pronounced and
longer ramps are required

(6] 12h 23h

E

lectricity generation and load profiles
Prolonged pericds of low VRE availability
need to be compensated for by storage
and dispatchable generation

MNormalised power
180
Low wind and solar
availability

0 48 96

144 hours

VRE
# Storage + Dispatchable generation

VRE100% ~
D 6ES [

- 71— X67TlE. VRETIZIF
2TCOEINHIRINTL S,
BiEST7 t—X60EIIFXE
L7z W, (REI00IZTETET B)
WS T TYyY—2h
7 x—XBIZA-TWB ESIH
%,

H 8 2 |[EA (2024), Integrating Solar and Wind: Global experience and emerging challenges, p.27
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Supply by fuel type

QLD NS VIC SA

SA supply by fuel type MW trend
Last updated: 15/09/2024 22:25
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SA supply by fuel type % trend
Last updated: 15/09/2024 22:25
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Prices overview

Lower1Se
Select market: owertS v

Current Lower1Sec price
QLD NSW vic SA TAS
$0.00 $0.00 $0.00 $0.00 $0.00

Dispatch interval: 15/09/2024 22:35

Current Cumulative price - Lower1Sec

QLD NSW vic SA TAS
$125 $125 $125 $125 $104

Last updated: 15/09/2024 22:35

24 hours average Lowerl1Sec price
Volume weighted average
QLD NSW vic SA TAS
$0.17 $0.01 $0.06 $0.03 $0.00

Last updated: 15/09/2024 03:19

4 weeks average Lower1Sec price
Volume weighted average

QLb NSW vic SA TAS
$1.00 $0.05 $0.18 $0.08 $0.00

Last updated: 15/09/2024 03:19

Lower1Sec price outlook

QLD NSW viC SA TAS
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Dispatch overview

Dispatch interval:
15/09/2024 22:35
© = Price
= Demand & NS Gen
= Sched Generation
= Semi-Sched Wind

‘®: = Semi-Sched Solar

£1,469uw
O
Outlook
$ Hour-ahead prices
QLD NSW vic SA TAS
$112.95 $141.02 $51.60 $9.94 $2.08
210 g e 420 g0 ac g

Home

¥ 4563w

Current SCADA

Sun 22:30Sun 22:35Sun 22:40
AGL Dalrymple Pty Limited

[[f DALNTH1 0 0 0
AGL Hydro Partnership

25 AGLSOM 0 0 0
Z% CLOVER 0 0 0
Z% DARTM1 173 173 173
Z% EILDON1 0 0 0
Z% EILDON2 0 0 0
4~ MACARTH1 17 16 18
% MCKAY1 0 0 0
4~ OAKLAND1 15 16 14
#% RUBICON 1 1 1
24 WKIEWA1 0 0 0
24 WKIEWA2 0 0 0
AGL Loy Yang Marketing Pty Ltd
& LYA1 542 514 500
&b LYA2 518 494 488
b LYA3 544 519 504
b LYAS 545 520 505
AGL Macquarie Pty Limited

[ BHB1 0 0 0
A emsssm ~CO ~caA ~en

Region  P'pant Fuel

® [

SpotMap Price Generation
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IEA (2023), Site production, storage and consumption of a large commercial energy user on a typical day in South Australia, 2023, |EA, Paris
https://www.iea.org/data-and-statistics/charts/site-production-storage-and-consumption-of-a-large-commercial-energy-user-on-a-typical-
day-in-south-australia-2023, Licence: CC BY 4.0
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Daily bill without PV and Daily bill with PV Daily bill with PV and
batteries batteries

IEA (2023), Daily bill of a large commercial energy user on a typical day in South Australia, 2023, IEA, Paris
https://www.iea.org/data-and-statistics/charts/daily-bill-of-a-large-commercial-energy-user-on-a-typical-day-in-south- 55
australia-2023, Licence: CC BY 4.0
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Hornsdale Power Reserve
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Virtual Power Plants

Improving the value proposition for CER

-
=
.

= 3

»

-

Solar Battery

Generate renewable electricity on-site Store excess daytime electricity for

< . self-consumption
Reduce electricity costs during the day

) Blackout protection
Export surplus generation for low value
Energy independence

Reduced reliance on the grid

W | ENERGY

HFT @ TESLAtH IR E R

Virtual Power Plant

Support the grid
Respond energy markets

Reduce payback period and
increase ROI

Increase renewables in the grid

Copyright 2024 Tesla Inc.
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B AT

Price ($/MWh) QLD NSW SA
et oy [ - NEXT s0M Y -NEKT SN (CURRENT STATUS Raise Reg $4.22 $4.22 $4.22
| -$59.98 1,566 : -$59.98 1,540 : INACTIVE Lower Reg $5.00 $5.00 $5.00
Raise 1 sec $1.05 $1.05 $1.05
Raise 6 sec $0.95 $0.95 $0.95
Raise 60 sec $0.39 $0.39 $0.39
Raise 5 min $0.38 $0.38 $0.38
Lower 1 sec $0.00 $0.00 $0.00
Lower 6 sec $0.10 $0.10 $0.10
Lower 60 sec $0.38 $0.38 $0.38
Lower 5 min $0.15 $0.15 $0.15

._; =
s =
= &=
*» a
el z
w <
g &
e

a a

Sample wholesale price and demand — AEMO dashboard Sample FCAS market pricing — AEMO dashboard

Balance generation and demand Provide essential grid services
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Solar
generation Switchboard
& Meter

Demand flexibility is key to an efficlent,
hjgp.renewable energy system

b LU T

Flexible
network
connection
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commercial shops
-+ 70-80sqm’

- Suited for a variety of businesses
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U.S. power grid added 20.2 GW of generating capacity in the

first half of 2024

Cumulative utility-scale electric generating capacity additions, United States

(2024)
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