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NEW RECORD:

SWIS; L] K S é 2 N\I IVQ Qé f I renewl::ﬁle( 88.97%
contribution 3 fionber 2025

ALast week hit 89% peak renewable penetration

AYesterdayhit 88% wind and solar penetration

(7% utility solar, 71% rooftop PV) |

Rooftop solar: 64.09% | Wind: 16.19% | Grid-solar: 4.67% | Hybrid (solar + battery): 2.21%
Biomass: 1.50% | Battery: 0.32%

Wind

= Generation MW 8 Nov 2025, 11:00 AM Solar (Rooftop) 2,170 MW Total 2,628 MW 8 Nov 2025, 11:00 AM
| |
i Power Contribution Av.Valy
Detailed v
Sources
Solar (Rooftop) 2,170 70.9%
Solar (Utility) 215 7.0%
B wind 278 91%
B Hydro o 0.0%
. Battery (Discharging) 8.3 0.3%
Gas (OCGT) 41 1.3%
Gas (CCGT) 01 0.004%
[ oistillate 06 0.02%
-1000 . Bioenergy (Biomass) 15.2 0.5%
Mon Tue Wed Thu Fri Sat Sun . .
3 Nov 4 Nov 5 Nov 6 Nov 7 Nov 8 Nov 9 Nov Bioenergy (Biogas) 96 0.3%
== = Emissions Volume tCO,e/30m 8 Nov 2025, 1:00 AM  Total 155 tCO,e @ coal (Black) 324 10.6%
y |
Loads -434
A

Collaboration or

Environmentd . Battery (Charging) -434 -14.2%
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Energy Storage for Commercial Renewable Integration (E

largest autonomous regional

micro-grid development to date, co-optimised for both

grid-connected and islanded operation with 100% renewables, allowing seamless transition
between the two operating modes (for both planned and unplanned islanding)
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Dalrymple substation

T

BESS building

=MElectraNet

ESCRI-SA Battery Energy Storage
Final Knowledge Sharing Report
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| | 66 km
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Wattle Point Wind Farm
91 MW ( 33kV /
(55 x Vestas V82 directly
coupled induction generators) %
L DER
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Leveraging ABB’s proprietary Virtual Generator Mode (VGM) as a Virtual Synchronous Machine

Seamless islanding

Virtual inertia

+ grid-forming inverter with proprietary
controls

* increases local network reliability

+ Operate entirely on renewable sources
(wind and solar)

+ stabilises and strengthens the grid

* mitigates impact of rate of change of
frequency (RoCoF) events

« effective during both normal
operation and disturbances

+ 100+ km of lines with 91MW wind farm
and >2MW of distributed solar PV

Fault current injection Fast power injection Black start

+ provides a more stable alternative + Fast response (< than 250 msec) for an + PowerStore is an energization source
external command that allows DER to couple and restart
power supply after an outage event

+ clears faults in the network

* Instantaneous response to events

« limits network oscillations from phase

locked loop (PLL) issues common with sensed locally + Afterlocal network black start, can
existing inverter based resources * Voltage and frequency support serve as black start resource for .
broader network : tion Over 170% peak
Services |i renewable penetrations

South Australia
grid

==== Revenue

+

BESS supports ‘-‘ Revenue from energy market: 3.2 MUSD/yr
reliability & renewables '
[ ]
- Local network seamlessly connects Y
and disconnects from larger grid \ s
4 Network operator benefit: 0.9 MUSD/yr
P LY
30 MW & .,

.
000
(]
Local
consumers

Dalrymple
project
91 MW

Wattle Point
Wind Farm

BESS reduces

g
Ay outages
BESS keeps
solar PV and Rooftop from 8 hours
‘ solar PV to 30 mins

wind generating
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¢ Event 1: Line trip and reclose, between 14:52 hrs and 15:02 hrs.
— Trip and auto reclose of the Ardrossan West — Dalrymple 132 kV line due to lightning in the area.

The Dalrymple BESS and Wattle Point Wind Farm successfully islanded and were resynchronised to the
South Australia network at 15:02 hrs.

o Event 2: Line trip and reclose, between 15:11 hrs and 15:18 hrs.
— Trip and auto reclose of the Ardrossan West — Dalrymple 132 kV line due to lightning in the area.

— The Dalrymple Battery successfully islanded and was resynchronised to the South Australia network at
15:18 hrs.

e Event 3: Line trip and reclose, between 16:59 hrs and 17:03 hrs.

— Trip and auto reclose of the Ardrossan West — Dalrymple 132 kV line due to lightning in the area.
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Figure 2  Active power - Event 1 (MW)
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Figure 18 Dalrymple BESS active power PSCAD™ overlay in Event 1 (MW)
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Commodity Type
Base metals — Cu (Zn, Pb, Mo, Ag, Au) I Dizmond ] Manganese

[ Base metals — Cu, Au, U, Ag [ Fertitiser elements — P, K [] Precious metals — Au, Ag

Base metals - Zn, Pb (Cu, Ag) Graphite ! Rare earth elements

- Battery/alloy metals — Li, Ta D Heavy mineral sands — Ti, Zr D Tin, Tungsten

[l Battery/alioy metals - Ni, (Co, Cu, PGE) [ Heavy mineral sands - Ti, Zr, REE [] uranium

— B Battery/alloy metals - V (Mo, Ti) - High-purity elements - Al, Si
A [ Bauxite Il /onore
A
e — o W i UNSW
) Note: Ag = Silver, Al = Aluminium, Au = Gold, Co = Cobal, Cu = Copper, K = P , Mg = Mag , Mn = Mang Mo = Molybdenum, Nt = Nickel,
Collaboration on Energy and P = Phosphorus, Pb = Lead, PGE = Platinum Group Elements, REE = Rare Eanth Elements, Si = Sificon, Sn = Tin, Ta = Tantalum, Ti = Titanium, U = Uranium, THE UNIVERSITY OF NEW SOUTH WALES
Environmental Markets

V = Vanadium, W = Tungsten, Zn = Zinc, Zr = Zirconium SRER e



The completed project configuration comprises:

C O O b e r P e d y two 2.05MW Senvion MM92 wind turbines

1MW solar (First Solar 107.5Wp Series 4TM, with SMA SC1000XP inverter housed in Sunny
Central MVPS)

Latest news | 07 January 2025 1.5 MW/ 0.49 MWh BESS (Toshiba SCIB)
Sustainab | e energy m | | estone pa ssed at two 850kVA Diesel UPS (Hitzinger/Cummins KTA38)
. 3000kW dynamic resistor
COOber Pedy Hybrld Renewo ble Power Advanced Hybrid Off-grid Control System
S‘to 't | O n associated auxiliary and ancillary equipment operating in conjunction with pre-existing diesel-

powered power station (eight 518kWe Deutz TBD6 V12)

EDL's Coober Pedy Hybrid Renewable Power Station has achieved a significant milestone, recently passing
25,000 hours of 100% renewable energy generation for the remote South Australian mining town.

The power station came online in mid-2017 and integrates a 4 MW wind farm, 1MW of solar power and a1
MW /500kWhr battery, which is backed up by 4.15 MW of diesel generation.

The live dashboard below shows the renewable energy inputs into the hybrid

Over its operating life the power station has averaged 74% renewable energy penetration, now including renewable power station. In the green box, the top dial shows the real-time
. i : bl tration level, and bottom dial shows th bl
more than 25,000 hours of 100% renewable operation, when conditions allowed for the diesel plant to renewable energy penetration ‘evel, and botiom clal shows the average renewable
. £ energy penetration level over a 24 hour period.
remain off.

To date, the longest continuous period the power station has operated on 100% renewable energy was 97
hours in December 2019

ﬁ‘ Solar Wind Battery Diesel
0.3 kW 1,018.6 kW 6.0 kW 0.0 kW

Coober Pedy Hybrid 0.0 W/m2 1.0 m/s

Renewable Project 5 — £,

Second Year Performance Report

1 July 2018 to 30 June 2019 Resistors ReneWOble

4.0 kW

N

Flywheel Output
724 kW < 1,011.3 kW

e
e

penetration
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Detalled performance analysis available

Table 3.1: Coober Pedy renewable energy contribution summary -;[ﬂ

Actual Coober Pedy Hybrid
Renewable Project

Second Year Performance Report

Parameter

Load and system performance

Customer Load MWh 11,840 11,563 11,570
Potential Renewable MWh 16,826 18,444 17,569
Renewable MWh 7,138 8,550 8,728
“curtailed/spilled"
System losses MWh 1,400 1,150 1,017
Net RE to customer MWh 8,288 8,744 7,824
0, [s] 0, 0,
Net RE to customer % 70.0% 75.6% 67.6% Table 3.4: Average diesel engine load pre- and post-hybrid
Time at 100% RE (ZDOQO) % >50% 52% 39%
Longest continuous hrs 81 715 Average Percentage Average fuel
period of 100% RE engine of rated load efficiency
10 0,

Wind generation load™ (kW) (%) (/kWh)
Wind speed at 80m hub m/s 7.6 7.9 76 FY15 30,188 392.9 74% 0.260
height

g Pre- FY16 32,058 374.7 71% 0.261
Potential generation? MWh 14,643 15,939 15,100 hybridisation Fv17 31.190 3923 24% 0.260
Potential capacity factor % 40.8% 44 4% 42.0% ’ ' ° :

Solar PV Average 31,145 386.6 _ 73% 0.260
Solar resource (GHI) kWh/m? 2,067 2,252 2,211 Post- FY18 15,577 268.4 91% 0.269
Potential generation® MWh 2,183 2,504 2,469 hybridisation FY19 10,759 280.4 53% 0.269
Potential capacity factor % 22.7% 26.0% 25.6%
ac

BESS

Annual discharge MWh 142 126 117




High renewables increasingly commercially viable

BESS, GAS, HYBRID RENEWABLE, SOLAR PV, WIND

Mt Weld

Client: Lynas Rare Earths + Capacity: 79.9MW (Hybrid System: 17 MW Gas, 5 MW Diesel, 7 MW Solar, Client: Liontown Resources * Capacity: 95.7 MW (Hybrid System: 27 MW Gas, 5 MW Diesel, 17 MW

24 MW Wind, 12 MW/12 MWh BESS)

BESS, GAS, HYBRID RENEWABLE, SOLAR PV, WIND

Kathleen Valley

Solar, 30 MW Wind, 17 MW/20 MWh BESS)

WHO WE ARE Vv WHAT WE DO v ESG Vv CASE STUDIES RESOURCES v CAREERS Vv Q

BESS, GAS, HYBRID RENEWABLE, SOLAR PV, WIND

Bellevue Gold

Client: Bellevue Gold « Capacity: 90.1 MW hybrid power station that combines solar, wind, and batt:
energy storage with thermal generation.

Thermal: Gas -16.8MW, Diesel 10MW, Total 26.8MW
Solar:17.1MW

Wind: 24MW, Consisting of 4 x 6MW Goldwind Turbines with a rotor Diameter of 165M, and a total height of 212M. Solar: 17.1MW

BESS: 12 MW/12 MWh Battery Energy Storage System

Synchronous condensers: 2 x 5MVAr Syncon.

‘Engine Off' enabled - the ability to operate on 100% renewable energy when conditions allow.

Renewable energy fraction: The goal is for approximately 70% of the project’s energy needs to be met by rer

Thermal: Gas - 26.4MW, Diesel 5SMW, Total 31.4MW
LNG Storage and Regasification Facility

§ Wind: 30MW, Consisting of 5 x 6MW Goldwind Turbines with a rotor Diameter of 165M, and a total height of 212M.
BESS: Battery Energy Storage System of 17.2MW/20 MWh
Synchronous condensers: 3 x 2.8MVAr Syncons.

BESS, DIESEL, GAS, SOLAR PV, WIND

Jundee

Client: NSR « Canacity:

Collaboration ¢ sy o
Environmental Markets

bl ‘E Off’ enabled - the ability to operate on 100% renewable energy when conditions allow.

BESS, SOLAR PV

Peel

Client: Nambeelup Kaadajan + Capaci

Thermal: Gas - 15.6MW, Diesel 9MW, Total 24MW

LNG Storage and Regasification Facility

Solar: 26.5 MW

Wind: 24MW, Consisting of 4 x 6MW Goldwind Turbines with a rotor Diameter of 165M, and a total height of 212M.
BESS: Battery Energy Storage System of 15 MW/33 MWh

Synchronous condensers: 1 x 5MVAr Syncron.

‘Engine Off' enabled - the ability to operate on 100% renewable energy when conditions allow.

=

BESS, DIESEL, SOLAR PV

Nova

Client: 1IGO - Capaci

e riveno e OF
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New modelling tools for more complex projects

Operation High Electricity Consumption Activity

Mining e Underground ventilation

AMore detailed load analysis
. .  Continuous mining machines
AMore sophisticated models - Pumps

Minerals Processing | Communition

A O pe n SO u rce too I S PyP SA e Crushing machines can use up to 1.2MW per unit

e Milling machines can use up to 25MW per mill and require
24/7 operation as start-up power can be 1.5 times the
installed capacity

Benefaction

¢ Electrowinning - requires continuous DC current through
large tanks and high electricity demand due to the
electrolysis process.

.m. e Smelting - heavy electricity usage if done in electric arc
= furnaces. Very high peak loads when furnace is operation
q - P
s
USYND§EW The key features of PyPSA are:
School of P ic and Energy Engi: S . i S % s
WO .- o' oo SO e Models static power flows with full non-linear AC equations or linearised DC
approximations.
Analysis of opportunities and constraints . . . .
for renewable energy investment in e Performs linear Optlmal power flow (OPF) and SecurltY'Constralned OPF
Australian regional energy systems .
N under network constraints.
Jiugi (George) Shang e Supports investment optimisation for generation, storage, and transmission
Thesissuh:lmrdash.:;eqmrem:méi:::,deg;«ol’Ba:helorof With long—term multi—year horizons.
Subrmied: Avgost 2025 Sendect 15 £5859242 e Can handle large-scale, high-resolution time series data over full weather

Supervisors: A/Prof. Anna Bruce, Prof. lain Macgill

years (e.g., half-hourly or hourly data).
e Robust support for hybrid systems (i.e. wind, solar, batteries, gas)
Allows explicit customisation of costs, discounting, technological
ollabaration o Enpreyand degradation, and sector coupling through standard python programming. "UWNF§5¥M

SYDNEY ® AUSTRALIA
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BESS boominglarge and small
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