








Solution

EnPot fechnology enables aluminium smelters to
easily and instantly vary their electricity use and their
production up or down by 20%* for any length of time.
EnPot also supports short periods of full shutdown.

EnPot-enabled smelters can:

* Reduce their CO2 footprint by using renewable
energy with varying supply, such as wind and solar

* Support greener electricity grids by operating like a
virtual power plant - providing back up for variable
renewable energy generation (demand side response
services)

* Provide firming services much cheaper than a grid
scale battery or pumped hydro storage

* Take advantage of available renewable electricity
to produce more high demand green aluminium

* Improve operating performance, thermal stability,
and equipment life

*Process adjustments can enable 30% modulation, and larger smelter
specific modulations may be possible




Value unlocked:

Scenario 1
Grid power (fixed price) USD$28Million per annum

(for a 500MW smelter)*

*Modelling based on':

Value enabled by making power available to the grid:
(when power is expensive or scarce)

-20% modulation for 14% of yr = $7M

-100% complete shutdown for 0.5% of yr = $16M

Value from increased metal production:

(when power is cheap or in excess)

+10% modulation for 45% of yr = $5M

Residential + industry

National grid

-20% +20%
Increase production

when power is cheap
or in excess

Release high-value
power back to the grid

Value unlocked:

USD$15M per annum
(for a 500MW smelter)*

Scenario 2:

Captive power plant
+ solar/wind supply

*Based on CSIRO GenCost 2022 Report:
20% of coal fired power replaced by
cheaper variable renewable energy (VRE):
$50/MWhr for coal fired power

swapped for 20% VRE at $35/MWhr

Solar/wind power

Reduce fossil fuel
generation in response to
solar/wind availability

Renewable energy - cheaper
and cleaner than fossil energy
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EnPot enabled
value model

Z

Variable power
Aluminium smelter

mix depending on

' Depree et al (2022) Light Metals supply of wind/solar

Dedicated power plant




System detail

Main duct to
suction fan

Hot air suction
through ducts

Ambient air inlet
from basement

EnPot patented Shell Heat Exchangers
cover the pot sidewall, using airflow to
control the heat transfer.

With high airflow it significantly cools the
pot shell, and without airflow it insulates the
pot and retains heat.

Main Suction
Duct

Hot air vented to
. atmosphere

~ Suction fan
with reserve

Branch
Ducts

EnPot Heat
Exchangers

Ambient air inlet
from basement

Pots are connected to a main duct with
central fan.

Airflow is controlled around the system and
in zones around each pot for localised heat
transfer optimisation.



Our tech in action

A full potline installation was completed at the Trimet
Essen Smelter in 2019 following earlier trials of 1 and
12-pot groups.

EnPot was developed by the Light Metals Research
Centre (LMRC) at the University of Auckland, NZ.

EnPot Shell Heat Exchangers Shell Heat Exchangers connected Manifold branch duct connection Main suction fan and reserve with
mounted onto the pot shell to infermediate manifolds to main duct optional exhaust silencer
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Benefits

EnPot allows a smelter to vary its power usage up
and down within a wide range, to adapt to a variable
Continuous monitoring of all pot sidewall temperatures

power supply.
for early detection of heat balance problems or
operational issues

Significant other operational benefits can be realised:

Reducing power usage allows electricity to be released
ijd used to ﬁn.'n power griclls, or to reduce production at Optimisation of heat balance allows for improvements
fimes of very high power prices. in energy efficiency and productivity

Increase in pot life by preventing temperature
excursions or providing corrective cooling for

damaged pots

With sufficient plant infrastructure, production can
be increased when power is abundant and cheap.
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Smelter moduliation

EnPot enables key modulation opportunities:

e +/-20% power consumption at any time, for
any duration

e +/-30% modulation window with additional process
changes for long-term power adjustment

* Full shutdown for at least double the existing ability
of smelters, of approximately 2-4 hours at times of
Major power shortages or extreme power prices

Excess power
+30% a\{ai/abilify

=increase
+20% production

Existing ﬁ

power

usage @

-20% Power
shortage or
-30% high price
+20% power on = decrease

+30% with long ;
demand for any ! production
duration term adjustment

Extended period of
partial shutdown

Temporary
full shutdown

-100%
Power changes within the modulation window can be done af any
time (within minutes).

The normal thermal balance is maintained, and pots do not need
recharge or recovery time afterwards. No potline instability occurs.

Larger modulations outside the stable window can have significant
benefit at the right time. Duration and repeatability is controlled by
how much thermal loss occurs.




Commercial case
for EnPot

EnPot-enabled aluminium smelters are the most
cost-effective method of firming variable renewable

energy given smelters are the largest single consumers
on their power grids.

Smelters can act like a grid-scale battery by releasing
all available energy for a short period (2-4 hrs).

They also act similarly to pumped hydro storage, where
a smaller amount (20-30%) is released for a long period.
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Capital Cost of Alternative Energy Storage*

$250
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Battery Storage Battery Storage Pumped hydro Pumped hydro OCGT EnPot
(2hrs storage) (4hrs storage) (12hrs storage) (24hrs storage)  (indefinite) (indefinite)

*Based on EnPot USD$50M capital cost investment to retrofit a 500MW
smelter, amortised over 10 years at a 5.9% discount rate. Alternative options
compared by local experts in power grid modelling and investments as
described in Depree et al (2022) Light Metals.




Transitioning smelters from fossil fuelled
power to renewable energy is the
most effective way to decarbonise
the aluminium industry

Electricity generators are infroducing more variable
renewable energy. This will increase the economic
and environmental incentives for smelters to modulate.
The payback for an EnPot system is 1-4 years based on
the value enabled in the energy grid.

Every smelter has different opportunities to secure
energy from greener sources in the future. It is important
for smelters, generators and regulators to enable
modulation via contractual frameworks.
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