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Abstract 

Aluminium reduction cell is the core equipment for primary aluminium production. Increasing 

the amperage of the cells has been the main technology development direction in the past few 

decades. High amperage 600 kA cell technology has been widely applied in last 10 years in China 

due to its significant technological and economic advantages such as low unit capital expenditure, 

high single potline capacity, high labour efficiency and faster returns on investment and recovery 

of construction costs for greenfield smelters. Through optimized design and iterative upgrading 

of materials and equipment, including new busbar configuration and cell design, the magneto-

hydrodynamic (MHD) stability and thermal balance of NEUI600 have made further 

breakthroughs. The key performance indicators (KPIs) have continuously improved; specific 

energy consumption has been reduced to 12 300 kWh/t Al and current efficiency increased to 

over 94 % in the most advanced design using RuC cathodes, which resulted in significant energy-

saving and production increase. Using novel high-quality cathode carbon blocks and lining 

materials, the cell lining life is predicted to exceed 2 500 days, reducing the frequency of cell 

shutdowns. Low energy consumption and long cell lining life reduce operating and maintenance 

costs. Optimized fume hooding structure and high purification efficiency reduced pollutant 

emissions, which meet low emission environmental protection standards. 

As one of the early companies in the global aluminium industry which developed and 

implemented 600 kA cell technology, NEUI600 technology has been widely used in domestic 

capacity replacement and expansion projects. At the end of 2024, the technology was used in 15 

potlines, with a total capacity of 6.180 Mt/a. Following the first successful 600 kA potline in 

Shandong Weiqiao Aluminium smelter at the end of 2014, the longest operating time is over 10 

years. The highest amperage can reach 630 kA or above, and rich experience in design, 

construction and operation has been accumulated. With the continuous iteration and upgrading of 

NEUI600 technology and the application of new technologies, the overall maturity continues to 

improve, and the KPIs have reached the world leading level. NEUI600 has become the preferred 

cell technology for domestic and overseas projects, contributing to the high-quality and low-

carbon primary aluminium production. 

Keywords: NEUI600 high-amperage aluminium cell, Technical and economic advantages of 

high amperage technology, NEUI600 implementation progress. 
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1. Introduction 

 

Based on NFC/NEUI’s experience in cell engineering design, construction and operation, the cell 

technology progressed from 160 kA to high amperage of 600 kA [1] as brand names NEUI160, 

NEUI200, NEUI300, NEUI400, NEUI500, and NEUI600 , Figures 1–4 compare the effects of 

large-scale production on the productivity per unit area of the cell, labour productivity (based on 

annual production of 500 kt), unit capacity investment, and single potline production. 

 

In the same equipment configuration and 500 kt/a of aluminium production capacity, for every 

100 kA amperage increase from 200 kA to 600 kA, the average productivity per unit area of the 

cell increased by 4.0 % (Figure 1), the average labour productivity increased by about 22.5 % 

(Figure 2), the average unit investment decreased by 8.6 % (Figure 3), and the single-line capacity 

increased by 32 % (Figure 4). If we compare 600 kA technology with 160 kA technology, the 

production per unit cell area increased by 19.5 %, labour productivity increased by 1.5 times, unit 

investment reduced by 36.7 %, and maximum single line capacity increased from 160 kt/a to 

600 kt/a. This is why we are in the era of 600 kA technology now.  

 

 
Figure 1. Productivity per cell area for different cell amperages. 

 

 
Figure 2. Labour productivity for different cell amperages. 
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