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The problem

Under the 2 Degrees Scenario (2DC), industry's
share of CO2 emissions grow from 24% in 2014 to
44% in 2050
•

Industry progressively become
the primary source of CO2
emissions

•

“Electrification of industrial
processes, if based on renewable
technologies, may offer greater
potential for CO2 emissions
reductions” – IEA, Energy for
Industry 2017.
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Heat represents 74% of industrial energy
demand worldwide (only 10% is currently electrified)
Enormous
global heat
demand in
industry

Source: Solar Payback (2017), based on IEA statistics and calculations by IRENA.
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Intermittency comes hand in hand
with renewable generation
VRE now offers industry a cheaper alternative than the
direct burnings of fossil fuels…but there is a catch

WIND ENERGY CAPACITY IN GERMANY

NET WIND ELECTRICITY GENERATION IN GERMANY
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While installed capacity graphs are impressively reassuring, actual month by month generation statistics illustrate the true nature of the problem.

EnergiaPotior.com
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Case study: AL Smelters providing DemandSide Response (DSR) in Australia
Eroding value of baseload
Past:
• Long-term, low $ baseload energy
contracts
• Smelters a cornerstone stakeholder for
thermal baseload generation
• Symbiotic win-win with thermal baseload
generators.

⇢

Increasing value of flexibility
Now:
•
Variable Renewable Energy (VRE)
now lowest cost
•
Smelters can be used as Virtual
Power Plants (VPP)
•
Can become cornerstone stakeholder
for VRE-heavy grid
•
A cohesive Win-Win-Win-Win
opportunity
5

How EnPot Works (briefly)
ALUMINIUM SMELTING - ENERGY USE
Without EnPot
•

•

Smelters are large energy consumers, with
almost no ability to vary their consumption
around a fixed amount.
Approximately half of the energy consumed
in an aluminium reduction cell is used to
make metal, while the remaining half must be
lost as waste heat to preserve the delicate
energy balance of the cell.
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EnPot maintains the critical internal
temperature of the reduction cell

EnPot equipped reduction cell
• Suction fan draws ambient air from the potroom
basement through the shell heat exchanger.
• The (now) heated air is extracted from the shell
heat exchanger exit, through the ducting network
and expelled to atmosphere as low-grade waste
heat.
• Note: the EnPot system does not use this waste heat, therefore it
remains available to the smelter for other purposes.
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EnPot allows both upwards and
downwards power Modulation
Figure 7 - With EnPot, upwards power modulation
is possible
• An increase in amperage = an increase in production
= an increased cooling requirement = increased air
flow to maintain heat balance and extract the
additional excess heat.
Figure 8 – With EnPot, downwards power
modulation is also possible
• A decrease in amperage = decrease in production =
decreased cooling requirement = decreased air flow to
insulate the pot and maintain heat balance to prevent
cooling or catastrophic freeze of the contents.
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EnPot allows hourly, daily, weekly
or seasonal power modulation
•

Smelters can vary their energy
consumption both up and
down for an indefinite period
of time (and as a consequence
the rate of aluminium
production will vary
correspondingly), while at all
times maintaining the delicate
heat balance required for
stable, efficient pot operation.
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COMPARISON COSTS OF (LOW CO 2) PEAK-NET-LOAD-REDUCTION
To illustrate the value to the grid of modulating aluminium
smelters we give a comparison cost against other peak
net load reduction options for a 200MW reduction.

When faced with insufficient generation to meet demand, the electricity grid only has
three options: Increase supply, decrease demand through management, or curtailment of
demand (power cuts).

WIND POWER

GAS TURBINE (GAS PEAKER)

SOLAR AND/OR WIND

Capital Cost: A$200m per 200MW.

GAS TUBINE

Capital Cost: A$280m per 200MW.

Operating cost: +A$85 per MWH

Operating cost: N/A

Advantages: Dispatchable, Duration as
short or as long as required

Advantages: Cheapest Levelised Cost
of Energy (LCOE), clean renewable
Disadvantages: Not dispatchable
(dependable), ‘idle’ investment

Disadvantages: Fossil fuel, ‘idle’ investment
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GRID LEVEL BATTERY
Capital Cost: A$640m per 200MW
(four hours = 800MWH).

RE C H AR

G IN G

GRID

Operating cost: Energy Arbitrage
+ 20% efficiency loss
Advantages: Extremely fast. Short recharging
cycle. Smaller batteries can be located close
to demand
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Disadvantages: Limited duration (up to 4 hours
but usually 1.5 hours at full discharge)
BACK TO GRID
(200MW)

MODULATING ALUMINIUM SMELTER DEMAND SIDE MANAGEMENT
(DSM/DSR)
Capital Cost: A$70m per 200MW
Operating cost: Energy Arbitrage
(to offset reduced Aluminium production)
Advantages:Duration as short or as long as
required, 100% round-trip efficient, fast, smelter
does not need recharging. Smelter productive 24 x
7 even under reduced Load.
Disadvantages: None.

PUMP HYDRO
NORMAL LOAD

REDUCED LOAD

(1000MW)

(800MW)

Capital Cost: A$450m per 200MW.
Operating cost: Energy Arbitrage
(+ 30% efficiency losses)
Advantages: Large amounts of
dispatchable power for up to seven days,
can be clean renewable depending on
source of recharge electricity
Disadvantages: long recharge cycle
requiring large amounts of low cost
energy. Round-trip efficiency of 70%.
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Business Case for Peak Load Reduction
Smelter Invests

Power System Invests
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DSR allows replacement of coal-fired
generation with VRE

When it comes to CO2 savings,
energy storage/flexibility goes a
long way
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We must all fundamentally change the
way we consume power

Metals of the Future will be Greener
Utilisation of low cost variable renewable energy allows for significant decarbonisation
•
•

Opportunity lies ahead but it will require a
new way of thinking
Technology enables solutions, only people
solve problem.
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We must all fundamentally change the
way we consume power

Metals of the Future will be Greener
Utilisation of low cost variable renewable energy allows for significant decarbonisation
•
•
•
•

Opportunity lies ahead but it will require a
new way of thinking
Technology enables solutions, only people
solve problem
“The future of Aluminium smelters hinges
on sourcing greener power supplies”
“We must learn to repower our smelters
with renewable energy”, - Jean-Sébastien
Jacques, CEO of Rio Tinto Group.
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