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Why Change?
After all the process of making aluminium has stood the test of time

1. The economics of aluminium smelting dictate that we
need to do things differently

2. The environment we operate in is changing. Societal
views are becoming important, the public mood is
shifting and consumers are driving change

3. Our climate is changing. Even reliable sources of
hydro may become more intermittent in the future

4. Moore’s law applies to renewable energy technology.

2

One of the fundamentals of business is 
that change only comes from threats



The problem
Aluminium smelting requires a massive amount of electricity – continuously

• Aluminium smelters are huge dead-end users of power 
with almost no ability to vary energy consumption

• This creates power supply issues for national grids 
seeking to increase the use of renewable energy

• For many nations the key to meeting COP21 targets will 
be the reduction of CO2 emissions from electricity 
generation

• “Producers of CO2, with aluminium as a by product”. 
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Just 200 aluminium smelters 
consume the same amount of power 
as 1.2 billion people use domestically
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What can we do? 
New paradigms require new ways of thinking

• Accept that ‘change is afoot”
• Understand the pace of change
• Look for the upside
• Make use of new energy modulation 

technology
• Control the way we respond.
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Challenge ourselves to control the way 
we  respond to what is happening



Change is already with us

• 3.8 million large wind turbines
• 90,000 utility-scale solar plants
• 490,000 tidal turbines
• 5,350 geothermal installations
• 900 hydroelectric plants
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Stanford and UC Davis researchers have concluded 
that we could run the world off renewable energy 
today, for the same cost as traditional power
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Intermittency
The inherent problem of intermittency of generation - when the sun doesn’t shine, and the wind 
doesn’t blow

• Living with a renewables grid means we must fundamentally 
change the way we consume energy to cope with 
intermittency of power generation

• It means purchasing electricity when generation rates are 
high and prices are low, rather than just when we need it

• It also means there will be times when excess power is being 
generated and there is negative pricing in the grid. 
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There are no easy wins when moving to 
a heavy renewables grid



Renewable Energy Grid Friendly 
There is real opportunity for industrial users who can shift energy use from peak price times to 
times of high generation • Modulation (varying energy use up and down) allows 

smelters to free up power when generation is low or 
demand high

• The ability to increase production above normal capacity 
at the turn of a dial will enable smelters to take advantage 
of oversupply in the grid

• This will be particularly appealing as new sources of solar 
and wind generation continue to come online, or when we 
have excess hydro

• Modulation will allow smelters to become part of the 
solution. 
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Living with a renewable energy grid means we must 
fundamentally change the way we consume energy



Becoming part of the solution
Dr. Martin Iffert, CEO of TRIMET Aluminium SE

Believes that modulation technology could be used 
like a virtual battery to buffer demand against 
supply in Germany.

• “TRIMET’s trials of the EnPot technology 
indicate that by being able to dynamically 
increase or decrease our energy use by 25%, 
TRIMET could in fact become the energy bridge 
buffering supply and demand in Germany.” 
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www.EnergiaPotior.com

CURRENT 
MODEL

Aluminium smelters are 
dead-end users, requiring 
large amounts of electricity 
continuously.

GRID-INTEGRATED 
MODEL 
Aluminium smelters can 
modulate +/- 30%, which can 
free up power for the grid at 
times of low generation or peak 
demand.

ALUMINIUM SMELTERGRID

GRID ENPOT ENABLED ALUMINIUM SMELTER
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ENPOT ENABLED 
ALUMINIUM SMELTER

GRID

HEAVY RENEWABLES 
GRID-INTEGRATED MODEL 
ENPOT ENABLED ALUMINIUM SMELTERS CAN 
MODULATE +/- 30%, AND CAN BECOME 
THE BUFFER BETWEEN SUPPLY & DEMAND;

NORMAL 
LOAD REDUCED 

LOAD

SOLAR POWER

WIND POWER

HYDRO POWER

Reducing amperage 
when demand is high/
generation low
Increasing amperage 
when demand is low/
generation high.

EXCESS 
LOADAdds resilience and 

helps stabilise the grid.



A new dialogue
Modulation will enable a new dialogue to occur between public and private sectors

Win-Win-Win-Win is possible 
• New contractual arrangements for electricity 

can offer substantial economic benefits i.e. 
demand-and-call

• Both the smelter and the power supplier can 
benefit, as well as resulting in a more stable 
and resilient grid 

• Nations benefit through reduced CO2 
emissions of the grid.
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You will give us cheap 
power or we will close 
down, causing mass 
unemployment and 

economic disruption.

But we can’t reduce 
energy consumption 

without causing  
major disruption to 

the smelter.

But we don’t have 
enough power when 
generation is low to 
stop blackouts, and 
keep people warm 

in winter.

OLD DIALOGUE

www.EnergiaPotior.com
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Thanks, this saves us 
significant $$ in not having 
to build new generation, as 
well as making renewable 
energy more economic. 

We may be able to 
decommission some thermal 
generation, and our people 
won’t have blackouts when 

generation is low.

NEW DIALOGUE

Great. The zero pricing 
will help compensate for 
the cost of infrastructure 
upgrades and help make 

us more sustainable in the 
longer term.

www.EnergiaPotior.com

We can help stabilise the grid, 
by providing baseload and 

soaking up excess renewable 
generation. We can also reduce 

consumption at the turn of a 
dial when demand is high.

For providing stability and 
flexibility, and saving us 
money, we can pay you a 
premium for buying back 
power from you at peak 

times, as well as taking our 
excess power at zero pricing.

Yes, it helps lower 
the CO2 emissions 

of the entire grid so 
everyone benefits.

We can also claim 
our aluminium is 

Renewable-Energy-
Grid-Friendly.



EnPot is a new mechanical technology that can be 
retro-fitted to 90% of the world's aluminium smelters 

• Breaks the constraints of the existing cell 
design

• Energy consumption can be increased or 
decreased by as much as 30%

• Currently installed on pots in three smelters

• Additional three smelters at feasibility study 
stage and expect four to be completed in 2017

• Expecting first full potline installation in late 
2017. 
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Transformative technology



Proving the technology
EnPot was installed in a partitioned section of TRIMET Aluminium SE smelter in Essen, Germany in 
June 2014. 

• “The EnPot technology allows us to dynamically 
control the heat loss of the pot.

• “It basically allows us to break the constraints of the 
current cell design.”

Roman Düssel, Production Manager – Electrolysis, TRIMET 
Aluminium SE, Essen.

Best paper in aluminium reduction 
technology - TMS 2016
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‘Virtual battery’ installation at Essen
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POWER-SHARING 
MODEL

Aluminium smelters can 
modulate +/- 30%, which can 
free up power for secondary 
batch-processing smelters or 
other complimentary industries, 
if energy use is synchronised. SILICA SMELTER

www.EnergiaPotior.com

GRID ENPOT ENABLED ALUMINIUM SMELTER

HEAT RECOVERY 
MODEL

EnPot recovers up to 45% of 
the side wall heat loss. Exit 
temperatures are ideally suited 
to desalination or preheating 
of materials for subsidiary 
industries. 

DESALINATION 
PLANT

GRID ENPOT ENABLED ALUMINIUM SMELTER RECOVERED 
HEAT EXITS 
@ 140-160 C



Supply and demand
EnPot allows closer matching of supply to demand.

• Maximum production 24/7 x 365 = 
oversupply when demand is low

• Oversupply = stockpiling = depressed 
prices.

Dynamics of aluminium production means 
usual economic paradigms are distorted
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Summary
New EnPot technology solves problems inherent in the aluminium smelting process.
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-
• Requires new economic paradigms and 

ways of thinking
• Not all smelters will be able to increase 

amperage.

+
• Ability to turn energy consumption up or 

down by as much as 30%.
• Allows for modulation
• Accommodates intermittency in grid
• Frees up peak power for other users 
• More energy efficient
• Supply can be matched more closely to 

demand
• Retrofittable to 90% of the world’s smelters 
• Cost effective
• Can be used to recover heat.


