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Aluminum smelting requires a large consump-
tion of electricity in the primary electrolysis re-
duction process (over 3% of the total electricity 
use globally) and it needs electricity continu-

ously to keep the electrolysis process running. Currently, 
the energy input of a smelter cannot be varied by much 
more than plus or minus 5%, meaning a smelter essen-
tially operates at full capacity 24/7, 365 days a year, for 
its entire lifespan. Maintaining maximum production at 
an aluminum smelter creates power supply problems for 
national grids, especially for those that seek to generate 
a higher percentage of their electricity from renewable 
sources. The EnPot technology, developed by Energia 
Potior Ltd., gives smelters the ability to vary electrical en-
ergy consumption up or down by as much as 30% to take 
advantage of off-peak power prices, accommodating the 
intermittent supply of renewable energy within the grid, 
and allowing production to be 
better matched to primary alu-
minum supply and demand. 

The EnPot technology has 
been installed and tested on 
cells at Trimet Aluminium and 
Dr. Martin Iffert, ceo of Trimet, 
has previously explained the 
way in which TRIMET’s trials 
with EnPot technology had 
provided a “virtual battery” at 
their Essen smelter (“Ideal Alu-
minum Smelting – Superheat 
Control and Moving Towards 
Renewable Energy,” Light Met-
al Age, February 2015). Since 
then, the patented EnPot tech-
nology has been commercial-
ized by New Zealand based 
company Energia Potior Ltd.

To find out more about what 
the new EnPot technology can 
bring to the global aluminum 
smelting industry, Dr. Linda 
Wright interviewed Energia 
Potior’s vice presidents, Geoff 
Matthews (commercial) and 
Dr. Mark Dorreen (technical).

Can you tell us a little about Energia Potior?
Matthews: Energia Potior is a partnership between 

the commercialization arm of The University of Auck-
land, where the EnPot patents were researched and 
developed over a ten-year period, and Yunca Holdings 
Limited, which is a private sector manufacturing and 
engineering company with over 30 years’ experience 
in servicing the aluminum smelting industry. Energia 
Potior, which is Latin for mastering energy, provides a 
total turn-key solution to deliver the EnPot technology 
globally, with assistance from The University of Auck-
land’s Light Metals Research Centre, and other private 
sector contractors experienced in primary aluminum 
production.
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As EnPot technology provides dynamic control of the Alu-
minium smelter potlines energy usage, by as much as a periodic 
30% increase and decrease, how can this affect profitability of 
an operation?

Matthews: EnPot can positively affect profitability in 
four ways. First, EnPot increases the energy efficiency 
and performance of the pots even in normal operating 
mode. Second, substantial gains in profitability can be 
made by modulating energy use where smelters face dif-
ferentials between the high and low prices paid for elec-
tricity. Third, EnPot technology allows for the efficient 
recovery of heat generated from the pots, which hasn’t 
been a priority in the past, but is increasingly being given 
serious consideration by some smelters. Lastly, but pos-
sibly the most important point to understand, is that the 
ability to vary energy consumption can be a game chang-
er for many primary aluminum smelters in how they can 
take advantage of the increased use of renewable energy 
going forward, particularly from intermittent solar and 
wind.

I would like to examine this in more detail. Are you saying 
that EnPot heat exchangers can achieve better energy efficiency 
than an original pot design? How is this achieved?

Matthews: The EnPot technology delivers better en-
ergy efficiently through more precise control of the heat 
balance of each pot. This is achieved through the patent-
ed EnPot system where 40-80 heat exchangers are spring-
mounted onto the side of each pot and ducted externally. 
The exchangers can either cool or insulate the pot de-
pending on the rate of air drawn through the exchangers 
by an extraction fan. On set up, airflow to each individual 
exchanger can be manipulated to eliminate variations in 
the temperature profile around each pot, such as cold 
corners or a hot zone in the center of the downstream 
side. The quantum of the gains are, of course, dependent 
on the original pot design, and how efficiently the pot is 
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EnPot heat exchangers spring mounted on a pot sidewall at Trimet’s 
Essen smelter, photographed before connection to manifolds and 
ducting. 
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operating in the first place. At Trimet, a 1.8% decrease in 
energy use per ton of aluminum produced was proven in 
normal operating mode.

How substantial can the profitability gains be when using 
modulation to take advantage of electricity price differentials? 

Matthews: Profitability gains will be smelter depen-
dent, or more precisely smelter-electricity-contract de-
pendent, however it wouldn’t take long for a CEO or 
CFO to determine how much money could be made 
by being able to reduce energy consumption by as 
much as 30% for five hours a day during peak pricing, 
and then increase amperage by as much as 30% for 12 
hours a day when power is cheaper. In this scenario, 
the end result will be more metal produced at a lower 
average cost. For some smelters, it could be the differ-
ence between being uneconomic and being profitable. 
It may also provide older smelters with an end-of-life 
kicker and provide shareholders further returns with-
out too much additional capital investment.

Heat recovery has been talked about for many years, but 
has been regarded as too low grade to warrant investment. 
What has changed to make this a viable proposition?

Matthews: The EnPot system recovers around 59% 
of the heat given off by the pot sidewalls in the form 
of hot air at between 140-160°C, depending on flow 
rate. The EnPot system ducts this hot air outside the 
potroom, where it can be used for subsidiary industrial 
processes, such as a desalination plant, for example. 
I think you will see it being used more in the future 
as new technologies are developed to transform this 
recovered low-grade waste heat into a useful energy 
source. 

Can you explain further why you see the ability to vary 
power consumption as a game changer for the global alumi-
num industry?

Matthews: The ability to open up the energy use 
window of aluminum smelters will become more im-
portant as nations seek to increase the percentage of 
power generated from renewable sources. Until now 
smelters have been dead-end users of power. That 
is, enormous amounts of power go in one end at a 
constant rate, and aluminum comes out the other, 
with almost no ability for variation. Smelters who can 
modulate their energy use, however, will be able to 
break free of this 125-year-old production straight-
jacket and integrate with existing and future electric-
ity grids. Modulating energy use enables a smelter to 
return power back to the grid when demand is high, 
and to soak up excess power when it is available at 
very low or even no-cost prices. 

What is important to understand about modern en-
ergy grids is that as the percentage of renewable energy 
generation increases, especially from intermittent solar 
and wind, they become inherently more unstable. They 
ideally need large users who can add resilience to the 
grid with baseload, soak up excess power when it is be-
ing generated, and release base load back into the grid 
for other users when demand is high and generation 
low. Primary aluminum smelters that can modulate are 
in fact ideal partners to integrate into a heavy renew-
ables grid, as they add to the integrity and storage ca-
pacity of the grid. Dr. Iffert refers to EnPot’s capability 
to deliver this as an energy bridge buffering supply and 
demand, or as he terms it, a “virtual battery.” 

Being an integral part of the electricity grid will al-
low smelters to enter into new contractual arrange-
ments that offer substantial economic upside for a 

smelter, as well as allowing for unprecedented public-
private partnerships and co-operation between power 
generators, suppliers, and smelters. The most obvious 
example is for a smelter to move to a demand-and-call 
electricity supply arrangement, where it would take the 
maximum power it could from its supplier at the low-
est possible price to maximize production. Then, at 
times of low generation, the electricity supplier would 
call-back the power from the smelter, but pay a signifi-
cant premium to do so.

This is a win-win situation for both the smelter and 
the electricity supplier. The power supplier avoids the 
significant capital cost of developing new renewable 
back-up generation by being able to call back power 
from the smelter at times of peak demand or low gen-
eration. The cost of the premium is offset by peak 
pricing to the consumer, and the smelter is more than 
compensated for lost production. 

When you consider it is estimated to cost around 
US$1 billion to build 150 MW of additional renewable 
power generation, you see why power companies and 
governments may be very willing to form new part-
nerships with smelters. Adding to this is the very real 
possibility of a smelter being able to take advantage of 
negative pricing in the grid at times of peak renewable 
generation or at times of low demand, then you can 
see why smelters connected to a grid should be evaluat-
ing the use of the new EnPot technology.

Can modulation work for smelters with their own dedicated 
power supply?

Matthews: Yes. Smelters directly connected to their 
own hydro stations are also able to use EnPot to pro-
tect themselves against seasonal drought. This would 
allow them to wind back production without the costly 
expense of taking sections of potlines out of service. 
Conversely, they could also increase production dur-
ing times of high inflows and storage, thus avoiding 
spilling water when there is excess capacity.

There is also the very real possibility of smelters 
entering the power supply market for those who can 
connect to a grid. Supplying power to the grid on a 
short-term basis when spot prices are high could be ex-
tremely profitable, more than making up for any short-
term loss in production. The ability to free-up power 
through modulation could also present opportunities 
to power subsidiary batch process industries, that do 
not rely on the need for a large constant power supply.

What technical changes are required to install EnPot on 
existing potlines and are there any limitations?

Dorreen: There are no major technical changes re-
quired to existing potlines, although in some instances 
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we have recommended removing the fins from the ex-
isting potshells, as they become redundant when En-
pot is installed. The EnPot system does not change the 
intrinsic nature of the process, is totally non-invasive, 
and carries no integrity risk to the smelter. EnPot is 
also retro-fitted while the pots are fully operational. 
We estimate that EnPot can be retro-fitted to 90% of 
the world’s existing smelters, as well as any future ones 
being constructed. All smelters should be able to go 
down in amperage once Enpot is fitted, however some 
will require infrastructure upgrades to be able to go up 
from their current amperage ceiling. 

How long does it take to increase or reduce energy con-
sumption and how long does it take to change the tempera-
ture of the bath in synchronization with the electrical input?

Dorreen: Energy consumption variation by chang-
ing amperage is almost instantaneous. In general, the 
overall bath temperature changes straight away. This 
is mainly a change in superheat. The liquidus lags a 
bit, as ledge needs to melt or freeze in response to the 
new sidewall heat transfer rate. Temperatures level out 
probably in 1 or 2 hours. 

Are modifications to cryolite chemistry required?
Dorreen: This will be dependent on the modulation 

magnitude and duration. In general, with short term 
modulation of a few hours at a time, no chemistry al-
terations are generally made. This is because the re-
sponse time for the bath chemistry change may be too 
slow to make an impact. For longer term modulations, 
where a smelter might go up or down for a number 
of months, then chemistry changes may be suggested. 
For all cases, changes to alumina feeding rates will be 
necessary.

Dr. Linda Wright has a PhD in 
Sustainable Waste Management 
and a BSc (1st Class Honors) in 
Environmental Risk Management 
from the Engineering Department 
of the University of Wales, Car-
diff. She’s had a 20-year career as 
a consultant, in strategic sustain-
ability programs.  She is currently 
a member of the Aluminium Stew-

ardship Initiative’s (ASI’s) Greenhouse Gas Working 
Group, as well as leading various projects in New Zealand 
to investigate the generation and use of hydrogen as a re-
placement for petrol, diesel, and peak demand electricity.

Does EnPot increase carbon cathode life?
Dorreen: For new pots at start up, the exchangers 

can help control pre-heating. Done correctly, more 
uniform cathode temperatures could be achieved, 
which can positively impact cathode life. Also, better 
control of heat loss in early life can help form ledge 
faster and therefore protect the sidewall and big joint 
from damage.

With the successful introduction at Trimet, where else is 
EnPot being considered? Is Trimet planning to expand this 
technology past the trial stage? 

Matthews: Dr. Iffert has publically shared his vision 
of Trimet becoming a significant part of Germany’s en-
ergy storage capacity, and stated that Trimet plans to 
install EnPot on one full potline of 120 cells. We cur-
rently also have trials underway at two other smelters, 
as well as multiple feasibility studies and evaluations 
being conducted in a number of smelters in different 
regions of the world.


