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Abstract
Along with the development of low energy cells, Hydro developed a range of operating
strategies for low energy cell operation. Amongst these, a method for starting-up cells using as
little energy as possible, along with eliminating anode effect-producing PFC emissions was
developed. This paper presents the results and benefits of such procedures, that cover protection
of the cathode surface, reduced energy during preheating and early life and emissions
elimination during start-up.
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Hydro Aluminium Vision and Challenges about Low Energy Operation

Over the last few years, Hydro has started publishing on the results of its efforts in developing
low energy electrolytic aluminium cell technology aimed both at retrofitting in its smelters as
well as equipping its upcoming brownfield expansion in Karmøy [1 - 4]. It is the company’s
vision to be a leader in low energy, low emission aluminium production technology as part of its
Bigger, Better, Greener approach. The long-term objectives include the development of
affordable reduction cell technology that approaches an energy consumption of 10 kWh per kg
aluminium, and achieve a company-wide neutral carbon footprint by the year 2020.
The contribution of Hydro’s Primary Metal Technology team touches many aspects related to
these goals. On the electrolytic cell technology development front, efforts focus on developing
low-emission, low-energy cell technology compatible with heat recovery and carbon capture.
The low-energy cell technology development team has made steps in designing cells able to
sustain such demanding operation. The advances achieved in reducing electrical resistivity in all
conducting elements of the electrolytic cells, the reduction of heat loss of the same cells,
together with design optimization of the potshells and superstructure result in technologies
having significantly increased capabilities. While these new cells remain fully able to operate in
more “traditional” mode, e.g. at common voltage and amperage, they have the capacity of being
run at much lower energy consumption.
This capacity is however not sufficient to guarantee stable low-energy operation in the long
term. Indeed, sustained low energy operation requires changes in the process control strategy.
The low heat loss of such cells makes them more sensitive to thermal deviations caused by
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