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The arc extinction voltage wave-form shape, based on these assumptions, is explained as 
follows. The arcs continue to extend as the means of dissipating the circuit energy but 
cannot increase in number given that the whole wire is consumed. It follows, therefore, that 
two of the separated arcs must eventually merge. At this instant there is a loss of an 
anode/cathode arc root and, therefore, a corresponding intantaneous increase in the column 
voltage of value Vak. 
As in the arc formation process the column voltage wave-form shape indicates that the 
positive column voltage per arc cannot exceed Vak, hence the net column voltage and arc 
voltage must fall by this amount whilst the overall arc column length remains essentially the 
same. 
The proposed arc extinction mechanism is basically as follows. Given that the maximum 

arc chain length is that of the fuse wire, then as each arc column increases minutely in length 
with time the number of arcs decreases sequentially by the process of separated arcs 
merging. 
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This mechanism involves a sequential quantum decrease in the net column voltage whilst the 
sum of the column lengths remains more or less constant during which, however, the 
corresponding decreases in current become progressively larger. For example, from Fig. 3 
over the period 0.39 ms to 0.4 ms, the percentage change in current is 26% for a change in 
arc voltage of 17% and over the period .43 ms to .45 ms the corresponding percentage 
changes are 64% and 29% respectively. The fall in current, for these conditions, can occur 
only if the column diameter or the column conductivity decrease at ever increasing rates. 
For example the latter percentage change results in a doubling of the arc impedance 
corresponding to either a reduction in arc conductivity by a factor of 2 or a reduction in 
column diameter by a factor of 1.4. Either effect would lead to an accelerated deionisation 
of the arcs which is consistent with rapid arc extinction under wall-stabilised arc conditions 
as observed in the reported tests. 
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Experimental Column Voltage per Arc 
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3.3 Transient Arc Voltage Prediction 
Equation(l) is applicable for predicting the transient arc voltage for the pre- and post-peak 
arc voltage periods. The comparison of the experimental and predicted fuse arc voltage and 
current using the arc voltage equation for both periods is shown, Fig. 3. 

4. Conclusions 
The proposed arc mechanisms for wires immersed in compacted silica filler have been 
demonstrated to give consistent results with experimental findings, observations and 
analysis for the arcing periods up to and following the instant arc voltages reach their peak 
value, referred to as the arc formation (ignition) and arc extinction mechanisms respectively. 
Both mechanisms, in essence, are based on the proposition that the arc column voltage per 
arc cannot exceed the anode/cathode root voltage for a given fuse type. The mechanisms 
provide new explanations on how arcs behave under wall-stabilised arc conditions, typical 
of those encountered in successful HBC fuse current interruption. 
The proposed mechanisms are expressed by a single, relatively simple, mathematical 
expression which enables accurate prediction the complete fuse arc current, voltage and 

I %t characteristics. 
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Fig 3 - Experimental and predicted 
arc voltage and current waveforms 
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