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Introduction

Since the 1970’s we have seen continuous amperage increase from 180 kA to 600 kA. It is
considered that amperage increase allows reducing specific power consumption, unit capital
costs on the construction and labor costs on the maintenance as well as decreasing the harmful
emissions to the atmosphere.

The paper gives the results of the investigations related to the specific power consumption and
current efficiency based on data published in Light Metals for the period of 1984-2015. The
investment calculations related to the construction of an aluminium smelter are done while
varying parameters on specific power consumption, capital costs on construction, labor costs on
operation, discount rate and service life of the pots. The conclusions are made on the
substantiation of using high-amperage pots.
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1. Analysis of process parameters of the pre-bake anode pots based on publications
in Light Metals for the period of 1984-2015.

The history of electrolytic aluminium production that begins in 1886 with introduction of the
technology developed by Hall-Heroult, and with start-up of the first smelter based on this
technology in 1888 in Neuhausen, Switzerland, could be presented as road map of updating the
designs of aluminium pots. There are three types of the pots: pre-bake pots, vertical stud
Soderberg pots and horizontal stud Soderberg pots.

During the evolution of the pot design, the pre-bake pots turned out to be the most viable on the
basis of process, economic and environmental parameters. The common trend in the design of
prebake pots testifies that since 1970s and till 2015 continuous amperage increase has been
taking place in the pots from 180 kA to 600kA. Actually some developers propose to continue
the amperage increase to 700 kA and higher. Such trend of increasing the amperage in the
prebake pots is substantiated by the following main requirements:

1. Reduction in specific power consumption,
2. Reduction in unit capital costs on the potrooms construction,
3. Reduction in relative rates of harmful gas emissions to the atmosphere.

The construction of any primary aluminium smelter passes through the same stages: scientific
investigations, engineering, construction, commissioning and operation. Every stage forms its
own database that includes process parameters (specific power consumption, current efficiency,
emissions to the atmosphere), information about the costs on equipment, on construction of the
buildings and facilities as well as information about unit costs related to the aluminium smelter
construction.
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All these parameters that reflect the real data on the smelter construction are usually confidential
and as a rule they are not published in public media. Data that are published in commercial
overviews of some publishers and information providers like Aluminium-Verlag Marketing &
Kommunikation, Brook Hunt, CRU, Metal Bulletin, and others do not usually have any
references to the sources of the information and do not give any details that would be sufficient
to carry out any methodologically feasible comparative analysis of the achievements in
technological parameters and capital costs related to the construction of an aluminium smelter.
This does not allow analyzing documentary the technological and economic advantages of
introduction of high-amperage pots.

At the same time over the last 40 years the TMS conference has been publishing information
about pilot-industrial tests and industrial operation of aluminium pots. This information is
exposed as scientific articles with a certain evidence-based information format. The analysis of
the information, published in Light Metals, can have some features of interest as it allows
identifying the results achieved in the operation of aluminium pots. It is believed that the
reduction in specific power consumption is the most important factor in the trend of amperage
increase; due to this the Figure 1 gives the data on the specific power consumption by the pots
of different types. These data were published in Light Metals 1984-2015 [1-52].
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Figure 1. Specific power consumption by the pots of different types.

Based on this information it is possible to try to reveal certain relationships. For example,
Figure 2 summarizes data on specific power consumption by the pots with different amperage:
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