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Field Distribution along the Center Axis of Space Charge Cylinder 

Placed on a Grounded Plate 
Kazutoshi ASANO,*,1 Hiroyuki TAMURA**,2 and Yoshiyuki MATSUBARA**,3

(Received June 30, 2006; Accepted November 13, 2006)

Due to the big earthquake which occurred in September 2003 at Hokkaido, Japan, two oil tanks were burned and 
completely destroyed. One of them is a crude oil tank and the other is a naphtha tank. According to the report of 
the fire disaster investigation team, there is a possible cause of the ignition of oil with electrostatic discharge. From 
the cracked pipe, crude oil was splashed upward and burned by forming a space charge cloud. The question arisen 
was that the field strength due to such space charge could initiate the ignitable discharge.  Since there is no suitable 
model to calculate potential and electric field, a simple model with finite height of cylindrical charge and image charge
was made.  Since our interest is concentrated on the potential and field at z axis, theoretical calculation is
straightforward. Theoretically derived result showed a very simple form of electric field at the ground plate, from 
which the possibility of discharge could be estimated. 
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Fig.1  The space charge cylinder placed on a grounded 
plate. 
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Fig.2 Relative position between observing point and charge 
elements. 
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Fig.3  Profile of the normalized potential distribution on 
Z-axis. 

Fig.4 Distribution of the normalized electric field strength 
on Z-axis. 
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Fig.5 An example of the calculation of electric field strength. 
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