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Abstract 
 
Since early 2014, Alouette has used a system provided by Wireless Industrial Technologies 
(WIT) to measure individual anode currents on two pots. The system works by measuring the 
adjacent magnetic field generated by the current for each anode hanger. This paper summarizes 
initial difficulties and how they have been overcome. Recent current measurements show good 
agreement with alternative methods for measuring currents (e.g. mV drop along anode hangers). 
An algorithm has been developed for discerning an imminent anode effect from changes in the 
measured magnetic fields due to changes in anode currents. Practical reductions of anode effect 
frequency, compared to cells of reference, have been achieved by using the results of this 
algorithm to trigger corrective action through the pot control computer. Some additional 
potential benefits of anode current measurement are described in the paper. 
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1. Introduction 
 
Electric currents generate magnetic fields and the determination of a current by measurement of 
its field has been common since at least early in the last century. An example of the application 
of this principle in Hall-Héroult cells is the 2001 paper by Jim Barclay and Joe Rieg [1]. In the 
same issue of Light Metals, Jeffrey T. Keniry et al. [2] pointed to the diagnostic opportunities 
provided by such measurements. For example, anode effects could be detected a minute or so 
before the usual jump in cell voltage; at that time one or more of the anodes would start to lose 
current. A more detailed paper on the early detection of imminent anode effects by 
measurement of anode currents is that of Gary Tarcy and Alton Taberaux [3]. These 
investigators observed a distribution of the times at which an anode would lose current, ranging 
from zero to almost ten minutes. For 95 % of the anode effects, the “early warning” of an 
imminent anode effect was 30 seconds, or more, in advance of the voltage increase, providing 
sufficient time to prevent the anode effect.  
 
In early 2012 Wireless Industrial Technology (WIT) installed a current measuring system at 
TRIMET Aluminium SE, Hamburg, Germany and the results were described by Andreas 
Lützerath et al. [4]. The system measured anode currents by measuring magnetic fields 
produced by the anode currents and measurements were relayed via the internet to the cloud. 
Results showed early warnings of anode effects as well as other cell phenomena such as cell 
instability or the current pick-up experienced by a new anode. As part of that investigation 


