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Abstract 

To add extra cells in an operating potline represents a considerable engineering challenge, for it 
involves, apart from the installation of the new pots themselves, modifications to the existing 
conductors as well as tying the new cells to the gas treatment centre. The complexity of such a 
task is further increased if the selected location for the installation of the new pots lies in the 
middle of a potroom, involving replacement of an existing set of passageway linkage busbars. 
Given that existing operational cells cannot be stopped for the duration of the construction 
work, the usage of a bypass bridge is required. This article describes the joint efforts of an 
integrated EGA-HATCH-SNC team to increase the metal production of DUBAL Potline 8 by 
installing two additional reduction cells in the short passageway of each of the two potrooms 
while operating at full potline current. This was achieved using a dedicated bypass bridge, sized 
to carry 400 kA and connected to existing pot-to-pot circuits strictly by means of bolted busbar 
connections. Finally, the commissioning and performance of said bypass bridge is discussed. 

Keywords: Aluminium electrolysis cells; brownfield potline expansion; bypass busbar bridge; 
bolted aluminium busbar connections; installation and performance of bypass busbar bridge. 

1. Introduction

Dubai Aluminium (“DUBAL”, also known as “Jebel Ali Operations”) (Figure 1), an operating 
subsidiary of Emirates Global Aluminium (“EGA’) in Jebel Ali, Dubai, currently has 1 577 cells 
and a total production of more than one million tonnes of aluminium per year. 

Figure 1. Aerial view of the DUBAL smelter in Jebel Ali, Dubai.  
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DUBAL has been involved in technology development for more than 25 years. Its Technology 
Development & Transfer Department (“TD&T’) has in-house capabilities in cell modeling, 
design and engineering which over the years have birthed different families of pots including 
the former P69 Kaiser cells converted to D18 and D18+; CD20, D20; and, more recently, DX, 
DX+ and DX+ Ultra. The focus of technology development at EGA has constantly been on 
improving productivity, reducing energy consumption and improving environmental 
performance, while reducing capital cost. 
 
Following the successful implementation and more than seven years of operation of EGA’s 
proprietary DX Technology in the DUBAL smelter, EGA management decided to increase the 
smelter throughput by installing additional reduction cells at minimum cost. DUBAL Potline 8 
was selected for the following reasons: 
 Its passageways were originally designed in such a way that two extra cells could be added 

per potroom, for a total of four additional extra pots. 
 All required building and infrastructure facilities were already in place to house the new 

cells. 
 It presented the opportunity to implement and test new design features in DX cells, which 

could be later adopted by EMAL, whose Potlines 1 and 2 operate 756 of those pots.  
 Potline 8’s proximity to TD&D makes it easy to conduct in-situ validation measurements 

and other commissioning-related tasks. 
 
2. Options for Existing Potline’s Extension 
 
To add extra cells in an operating potline represents a considerable engineering challenge, for it 
involves, apart from the installation of the new pots themselves, modifications to the existing 
conductors, as well as tying the new pots to the gas treatment centre. One potential strategy, 
most often used to accomplish such a task, is to increase the length of the pot rows by adding 
new cells at the end of the potrooms near the existing crossover (as shown in Figure 2). This 
requires moving the existing crossover (yellow) further away (green) to make room for the new 
pots (green). 
 

 
Figure 2. Increase of installed capacity by means of adding new cells at the end of the 

potrooms. 
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DUBAL Potline 8 operated at full current (402 kA) throughout the construction, without 
resorting to shutdowns. This was achieved by the inclusion of typical shunting-clamping 
stations to the bypass bridge design (see Figure 6), which reduced production losses and ensured 
the safety of the workers. The installation and coordination work of the bypass bridge was 
successfully executed without any incident, in spite of operational challenges of having live 
cells in operation nearby. 
 
6. Conclusions 
 
The construction of four new cells in DUBAL Potline 8 was carried out while the line operated 
at full potline current. The temporary construction bridge allowed all construction work to 
proceed smoothly without interference to the potline operations. It also allowed welding of the 
new busbars without potline shutdowns. MET was used to provide a safe working environment 
and there were no safety incidents from the start to the end of the project. The bypass bridge 
was dismantled when the busbars of the pots in a section were in place to enable short-circuiting 
with regular wedges until the start-up of the stopped pots. 
 
7. Reference 
 
1. Aluminum Electrical Conductor Handbook, Third edition, The Aluminum Association, 

1989, page 13-41. 

805


	Final ICSOBA 2016 for PRINTING 18-09-2016
	1 - TRAVAUX 2016
	2 - Foreword - Introduction to the conference proceedings
	3 - Welcome note from Claude Vanvoren ICSOBA 2016
	4 - Table of Contents ICSOBA 2016_00
	5 - KEYNOTE SESSION
	KN01 - Data Connectivity, a Key Feature of the Smelter of the Future
	KN02 - Aluminium in Infrastructures
	KN03 - Fostering an Aluminium Culture in Quebec
	KN04 - Global Developments in Bauxite, Alumina & Aluminium – Past, Present and Future
	KN05 - The Amazonic Bauxite - Advantages and Challenges
	KN06 - Aluminium Market Outlook
	KN07 - Bauxite, Alumina and Aluminium Market Overview

	6 - BAUXITE SESSION
	BX01 - Developing Bauxite Projects  Planning for Quality Product
	BX02 - Study of Minor Bauxite Deposits Madhya Pradesh Geological Studies and Techno-Economic Evaluation

	7 - ALUMINA SESSION
	AA01 - Evolution of Tube Digestion for Alumina Refining
	AA02 - Basics in non-newtonian mixing for handling of tailings and other high concentrated slurries
	AA03 - Impacts of Pressure Differentials between Flash Tanks on Flash Train Performance
	AA04 - Scale Formation in Alumina Refineries
	AA05 -  A Model for the Shear Thickening Effect of Raking Systems on Red Mud
	AA06 - Three Steps to Improved Filtration
	AA07 - Vessel Diagnosis in the Bayer Process Using Ferromagnetic Tracers
	AA08 - AKW Equipment and Process Design - Expertise in Alumina Refinery
	AA09 - Particle Image Validation of a Classifier Hydrodynamic Model
	AA10 - Optimizing Alumina Production Utilising Spreadsheet Models Based on Limited Data
	AA11 - Energy consumption optimization in alumina production
	AA12 - Lime Use Alternatives and Impacts on Processing Boehmitic Bauxites
	AA13 - Large-scale Valorization of Bauxite Residue for Inorganic Polymers
	AA14 - Development of Alkaline Aluminosilicates Processing Technology
	AA15 - Environmental and Economic Benefits of Bauxite Residue Management Using Pressure Filtration
	AA16 - The Role of Green Alumina in Green Aluminium
	AA17 - Quantitative chemical analysis of red mud and products of its processing to scandium
	AA18 - Sodium Oxalate Salt Cake Degradation when Exposed to Natural Factors in the Disposal Area
	AA19 - An Overview on Bauxite Residue Utilisation
	AA20 -  Plasma Reduction Process to Minimise Bauxite Residue

	8 - CARBON SESSION
	CB01-Effects of Charcoal Addition on the Final Properties of Carbon Anod..
	CB02-Effects of Bulk Density and Inter-particle Contacts on Electrical R...
	CB03.0-Paste Plant Self-Cleaning Tar Fumes Ventilation Ducts, Design and Operation
	CB04-Equipment Improvements on Existing Anode Paste Plants
	CB05-Multi-Particle Sedimentation under Vibration
	CB06-Vibroforming and Cooling Sections Revamping of Green Anode Plant
	CB07-The Effect of Varying Mixing and Baking Temperatures on the Quality...
	CB08-Considerations for Selecting an Open Top Anode Baking Furnace Relin...
	CB09-Performance Analysis of a Horizontal Anode Baking Furnace for Alumi...
	CB10 - Effects of Flue Wall Deformation on Aluminum Anode Baking Homogenei...
	CB11-Thermodynamic Assessment of the Chemical Durability of Refractory L...
	CB12-Numerical Investigation of the Load Free Permanent Strain in Carbon...
	CB13-Optimum Baking Level of Carbon Anodes for Aluminum Production
	CB14-Evolution of Mechanical Properties of Carbon Anodes During Baking 
	CB15-Inspection of Prebaked Carbon Anodes Using Multi-Spectral Acousto-U...
	CB16-Electrical Resistivity Measurement of Carbon Anodes Using Van Der P..
	CB17-A Non-Destructive Technique for the On-Line Quality Control of Gree...
	CB18-Evolution of Anode Porosity under Air Oxidation The Unveiling of th..

	9 - ALUMINIUM SESSION
	AL01 - Implementation of D18+ Cell Technology in Potline 1 at EGA Jebel Ali
	AL02 - Low Energy Start-Up for Low Energy Cells
	AL03 - Development and Deployment of Slotted Anodes Technology at Talum Smelter
	AL04 - Design Options to Reduce Specific Energy Consumption in Aluminium Electrolysis Cells
	AL05 - Power Supply Outages to Cells in Aluminium Smelters
	AL06 - Optimisation of the Performance of Cathode Risk Pots
	AL07 - Using SPC Method to Design an Aluminum Fluoride Addition Strategy for Aluminium Electrolysis
	AL08 - Factors Affecting Current Efficiency Based on Na Content in the Metal
	AL09 - Modelling and Design of a Forced Convection Network for Hall-Heroult Cells
	AL10 - Economic Simulation Based Decision Support for Cathode Relining Facility
	AL11 - Alternative Methods for Process Control in Aluminium Industries - XRD in Combination with PLSR
	AL12 - Comparison of Electrochemical Methods to Determine Alumina Concentration in Cryolite Based Bath
	AL13 - Metal Tapping Flow Regulation System - A Large Scale Industrial Experiencer
	AL14 - Modeling of Aluminum Tapping Operational Management to Enhance Smelter Productivity
	AL15 - Recent On-line Measurements of Individual Anode Currents at Alouette
	AL16 - Low Voltage AEs and Unreported PFC Emissions_2016-08-04
	AL17 - First Years of Operation of the Rio Tinto AP 60 OZEOS Gas Treatment Centre
	AL18 - In-Duct Scrubber _IDS_ - A Commercially Available Technology for Removal of Gaseous Pollutants from an Industrial Facility
	AL19 - Update on the Abart Gas Treatment Center Technology
	AL20 - Prolonging the Economic Lifetime of GTCs and FTCs
	AL21 - Measurement of Pot Gas Exhaust Flowrate and Heat Loss
	AL22 - Influence of Hooding Conditions on Gas Composition at the Duct End of an Electrolysis Cell
	AL23 - The LCLL process a sustainable solution for the treatment and recycling of spent potlining
	AL24 - Impact of the Solidification Rate on Chemical Composition of Frozen Cryolite Bath
	AL25 - Investigation of the Frozen Bath Layer under Cold Anodes 
	AL26 - Properties of lithium modified baths
	AL27 - Flotation and Infiltration of Artificial Rafts on the Surface of Molten Cryolite
	AL28 - Development of a New Type of Cathode for Aluminium Electrolysis
	AL29 - A New Lining Material for Aluminum Electrolysis Cells that Can be Recycled
	AL30 - Assessment of the Thermodynamic Stability of Thermal Insulating Materials in Aluminium Electrolysis Cells
	AL31 - Role of Pitting in the Formation of Potholes in Carbon Cathodes-Review
	AL32 - A Bypass Bridge Design for the Installation of Additional Cells in an Operating Potline
	AL33 - Electroslag Welding (ESW) - A New Option for Welding Aluminum Bus Bars in Smelters
	AL34 - Contact Resistance versus Pressure of Electrical Connections Used in Aluminium Smelter Potlines
	AL35 - Modelling and Engineering Experience of EGA in Brown Field Modernization of Aluminium Smelters
	AL36 - Validation of Anode Model for Voltage Drop Mitigation Studies
	AL37 - In Situ Investigation of Current Distribution in the Anode
	AL38 - Application of Boron Oxide as Protective Surface Treatment of Carbon Anodes
	AL39 - New Busbar Network Concepts Taking Advantage of Copper Collector Bars to Rduce Busbar Weight and Increase Cell Power Efficiency

	10 - DOWNSTREAM SESSION
	DS01 - Hot Top Mould for Casting Aluminium T-Bar
	DS02 - Influence of Impurities and Gassing on the Tensile Properties of 2xx Sand Cast Al - Cu Alloys
	DS03 -The Influence of Tool Geometry on Mechanical Properties of Friction Stir Welded AA-2024 and AA-2198 Joints
	DS04 - Surface Analysis of Laser Marking of Aluminum
	DS05 - Effects of Friction Stir Welding Parameters on Banded Structure for Aluminum Alloys_Abstract





