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Influence of Properties and Kinds of Electrolyte on Arc across
Polluted Insulator Surface

S. NISHIMURA*
(Received February 10, 1989)

It is mentioned that partial arc discharges on polluted insulator surfaces vary widely in
features and behaviors according to properties and kinds of pollutant slurries. In the first
part, influence of a viscosity of pollution layer is photographically examined. When a viscosity
increases with addition of a binding agent such as methylcellulose (M.C.) or dextrin, a tip of arc
tends to branch off filamentally, and a propagation of an arc is disturbed by a thermal effect of
pollution layer. In the next part, various kinds of electrolytic solution (acids, alkalies and salts)
are tested. A leakage path coated with an acid or alkali solution offers a higher 50% flashover
voltage, and NaCl solution gives the lowest one. Finally, a phenomenon of “channelling
damage” of insulator surface (glass plate) due to an electrode action of a partial arc an elec-
trolytic solution is experimentally investigated. The degree of occurrence of channelling

damage depends on kinds of electrolyte.
most severe damage to a glass plate.
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It appears that salt contained NOs;~ ion causes the
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Table 1 Coefficient of viscosity 7.

Amount of 7 Ratio to 6%
M.C. (g/D) (c.P.) salt water
30 1490 1230
20 498 410
10 221 182
5 32 24
Measured at 13°C
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Fig. 1 Dimension of leakage path.
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Fig. 3 Propagation of partial arc on leakage path.
(Streak pictures)
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Fig. 7 Tip of partial arc on dextrin contaminant
layer. (Still picture)
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Table 2 Electrolytic solutions.
c 50% F.0.V. (kV) Stand. dev. ¢ (%)
Electrolyte Wt (%)
(+) (=) (+) (=)
HCI 0.51 8.58 8.55 4.68 6.81
HNOs 1.06 8.22 8.34 6.81 8.63
NaOH 0.76 7.72 7.32 6.74 7.51
CuSO4 14.9 — —_ — —
CaClz 3.29 7.20 7.42 6.39 7.01
Ca(NOs3)2 4,67 7.23 6.90 9.82 4.06
MgSO4 11.1 7.39 7.44 6. 46 10.5
© MgCle 3.09 7.02 7.48 7.98 5.61
Mg (NOs3)2 4.69 6.58 7.34 10.9 8.72
NaNOs 4.54 6.24 5.88 3.53 9.52
NaCl 3.00 5.64 5.34 8.16 4,68
KCl 2.82 5.56 5.76 4.14 9.14

C: Concentration of solution (%), Conductivity of solution : 50 mS/cm (25°C), ¢ : Standard deviation of F.O.V. (%),

Equivalent salt (NaCl) deposit density (ESDD): 0.1 mg/cm?
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Fig. 5 Flashover voltage of leakage path coated with various electrolytic

solution. (DC voltage)
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Fig. 6 Dry-belt, wet-belt and small partial arc on
leakage path.
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Table 3 Dependency of kinds of electrolyte on
channelling damage.

Type of channelling damage

Electrolyte
Type I Typell Typell TypelV
HCI — — - —
HNOs — — — —
NaOH — — — —
MgSOs O — — A
CuSOs O — O —
CaClz O - O O
MgCle O — O C
Mg(NOs)2 @) O O O
Ca(NOs)2 O O O O
NaNOs O © O A
NaCl — — — -
KCl1 — — — —

© : Occucrred heavily

O : Occurred

A : Occurred in the case of Zn-electrodes
Metallic electrodes : Cu or Zn
Conductivities of solutions :50 mS/cm (25°C)
Equivalent salt (NaCl) deposit

density (ESDD): 0.1 mg/cm?2
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