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2. Assessment of Static Ignition Risk by a Charged

Cloud in Grounded Cylindrical Vessels*
by Atsushi OHSAWA**

Abstract; This paper presents the criteria of space charge density and wall electric field required to
prevent incendive discharges produced by a charge cloud in cylindrical tanks. To obtain them, the
threshold charge density of a homogenous cloud for initiating a discharge between the cloud and
grounded protrusion is numerically calculated, and then the transferred charge and energy of the
discharge are obtained to investigate the incendivity. In addition, the maximum electric field at the
side wall of the tank at the threshold charge density is obtained for evaluating and monitoring the risk.
Since such calculations give conditions required to prevent such an incendive discharge, those with
wide-ranging dimensions in the tank and protrusion may be useful in assessing the static ignition risk.
Consequently, we found that protrusions less than 2 mm in radius of curvatures never lead to incendive
discharges; in other words, such protrusions may safely reduce the charges in tanks, but when their radii
exceed 2 mm, an incendive discharge is possible. The conditions of p < 2.3 x 10°R™ (p: charge density,
R: tank radius), and an electric field of < 1.1 x 10° V/m at the side wall of the tank may reduce the static
ignition risk caused by a discharge in flammable atmospheres of minimum ignition energy > 0.2 mJ,
which corresponds to most hydrocarbons, in tanks up to = 1.5 x 10° m’.

Keywords; Space charge cloud, Electrostatic ignition, Corona discharge, Brush discharge, Lightning-like
discharge, Streamer, Risk assessment
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Fig. 3 Effect of protrusion on space charge density
threshold for discharge inception for E, = E,,
at Z/R = 2, no protrusion (—solid) ,R, =5
mm and Z, = 0.5m (---- dotted) , and R, =
10 mmand Z, = 2 cm (- - - -dashed) .
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Fig. 4 Effect of the ratio of height Z to radius R
of vessel on charge density threshold for
inception of a discharge for E, = E,; at R, =
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Fig. 7 Criteria of charge density (a) and wall
electric field (b) for preventing incendive
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