Alinta Energy

30 35MW / 11.4MWh

Battery Storage System
Project
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Performance requirements

Comparison of storage technologies

Energy storage sizing considerations
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About Alinta T Now over 1 million customers

£ 210 MW gas fired power station
£ 66KV transmission lines

e 178 MW gas fired power station
e Roy Hill 220kV transmission line
e 35 MW battery storage facility

Northern
Territory

Queensland

Western

Australia

£ 12% ownership of
pipeline

e Pinjarra: 285 MW gas fired
e Wagerup: 380 MW dual fuel
e Retail: over 550,000 customers

Renewable offtakes

e Walkaway windfarm (WA): 89 MW

e Bald Hills windfarm (VIC): 107 MW

e Badgingarra windfarm (WA): 130 MW
e Badgingarra solar (WA): 30 MW

South
Australia

New
O South
Wales

e Pilbara solar (WA): 60MW
e Pilbara solar (WA): 60MW
e Yandin windfarm (WA): 210 MW
e Naroghid windfarm (Vic): 50MW

E 94 MW gas fired generatOigy

-
w
Under development

e 502 MW gas fired generator
e 148km gas pipeline

112 MW
co-generation plant

Yo

e Over 450,000 electricity .,

and gas customers in Viq,-&"“’: i..

SA, Qld and NSW A YO B
b § M
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The Storage Dilemma

Electrical energy storage

systems

Double-layer Capacitor
DLC

Compressed air - CAES

Thermal

Rated Power

Electrochemical

Synthetic Methane - SNG
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© Fraunhofer ISE # 7

7
,7 BEV  Battery Electric Vehicle
o CAES = Compressed Air ES
100 kw ,'l DLC = Double Layer Capacitor
[ 1# FES ~ Flywheel Energy Storage
P H2  Hydrogen Storage
24 LA  Lead Acid Battery
Li-lon Li lon Battery
10 kw NaS ~ Sodium Sulphur Battery
PHS ~ Pumped Hydro Storage
RFB = Redox Flow Battery
SMES  Superconduct. magnetic ES
SNG  Synthetic Methane
1kwW | | 7 | . ! P ! | ! | |
0.1 kWh 1kWh 10kwh 100kWh 1MWh 10MWh 100 MWh 1GWh 10GWh 100 GWh
Energy

Li-ion battery systems seem to be for now the most proven, cost effective

technology for fast response, short period high power applications,. .
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Newman Power Station

Newman Power Station is a 178MW gas-fired power stationt h at
220kV transmission line to the Roy Hill mine site

Natural gas is transported to the Newman Power Station via the Goldfields Gas Transmission
Pipeline of which Alinta Energy owns 11.8%

The Newman Power Station has approximately one million litres of diesel fuel stored on site
at any time to continue to generate in the event of a gas supply interruption

Alinta has recently installed a 30MW battery storage facility to achieve higher levels of supply
security and improve the operational efficiency of Newman Power Station
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High Level Design Requirements

Be seen by the network as a Synchronous Generator
Automatically take the full load of the mine in the event of a gas turbine trip
Seamlessly provide frequency support during such transition events

Provide grid forming and black start capability
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Detect and clear faults on upstream/downstream sections of the network

10 year design life for batteries, 40 year design life for structures,

Discharge profile of 30MW for 2mins, 26MW for 14 mins, ramp down to OMW over 2 mins

Redundancy: the loss of any one component does not result in the loss of the entire facilit

alintaenergy



Other Battery Considerations

Nominal MWh
The original manufacturer stated MWh storage capacity

Depth of Discharge (DOD) / C-Rate
The percentage of the nominal MWh / the nominal MW (power)
that is charged and discharged during active operation

: Cycle
Up < SSlA One complete charge and discharge at some stated
depth-of-discharge

Fully Drained

Roundtrip Efficiency
The efficiency coefficient representing the ratio electricity discharged
from the battery over the electricity charged into the battery (<100%)

Usable MWh (BOL, EOL)
The total MWh useable during normal operation where some portion of
the nominal MWh is reserved to protect against over/under voltage or

to preserve cycle life

Cycle-life/ Calendar Life

The approximate number cycles / years until the storage MWh
capacity degrades below the nominal MWh. Pay attention to this
because this is a moving target
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Ener gy

St orage

Si1 z

Energy 1 MWh

Sized to cover the start time of a standby GT
(~20mins)

Energy / Capacity Trade-off

Energy provided over a long period
of time with slower recharge rates

Energy provided over a short period
of time with faster recharge rates

Capacity 1 MW

Sized to provide capacity to cover for the
single largest loss of load on the system

Battery Storgge Discharge
C-Rate! Required Time
for 30 MW?

0.3 120 MWh 240 min 25 M
1.0 36 MWh 72 min 18 M
1.5 24 MWh 48 min 14 M
2.0 18 MWh 36 min 13.5M
3.0 12 MWh 24 min 10 M

1. Crate for continuous operation (no overload capability considered)
2. Minimum state of charge is 20% (storage value includes DOD to 20% SOC)

I
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The Technical Challenges

C operate in networks with thermal generation operating in parallel
C are not designed to operate in standalone mode
C are not required to detect and clear faults on the HV sections of the network

—

Alinta BSS

C Is capable of operation in standalone mode

C has grid forming capability

C can provide frequency support by acting as a virtual generator

Import and Detect &
export clear faults
reactive across the

power Control entire Provide
network

Import and Frequency synthetic
export & Voltage inertia to
real power the system

Provide up

to 30MW
of load

£
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The Newman BSS
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