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Abstract—A survey of the data available from the literature
was conducted in order to assess major trends in insulator
performance with altitude. The literature comprised tests on
individual insulator strings both under natural and artificial
conditions along with actual live-in performance.

The major trends reported here suggest a pressure depen-
dence (p/po)°35 for DC and (p/po)°-° for AC, of Vg, for
standard polluted insulators at altitudes lower than about 4
km (p ~ 0.6 atm). These pressure dependences impose a
derating of the relative performance of leakage path length or
flashover voltage with altitude, namely 6%/km for AC, 5%/
km for positive DC and 4%/km for negative DC applied
voltages. Dielectric breakdown, in contrast, imposes a
10.5%/km degradation of insulating air gaps with altitude.
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Introduction

A recent literature survey indicated a scarcity of informa-
tion on high-voltage performance at a controlled atmospheric
pressure level in the range of interest, namely below 5000 m
altitude (0.5-1 atm).

The literature on the pressure dependence of flashover
voltage Vg for insulators shows very little reported work.
Open-air insulation and strike distance performance with
reduced air pressure is relatively better covered for full-scale
testing [1].

It was elected along with other authors to account for the
effect of pressure on the Vgo value of various types of
insulators using a relationship such as

vso<p)=<pﬂ> - Veo(po)

o

where p, is the sea-level reference pressure.

Results

The author has used a 2-D electrolyte strip modeling
scheme in an evacuated vessel in order to study critical
flashover. The results have shown that the exponent m =
0.35 is representative of the reduced pressure dependence of
critical flashover voltage for DC.

The Vso dependence on pressure was studied using tests
under controlled laboratory conditions in evacuated vessels.
In particular Ishii et al [2] have performed tests on half-scale
cap-and-pin insulators. Their results can be summarized by
exponent m values of 0.35 for negative DC and a larger
pressure dependence under AC applied voltages, namely m =
0.50 and m = 0.55 for standard and antifog shapes,
respectively.

Some tests on full-scale insulator strings have been re-
ported using pre-contamination techniques at high-altitude
locations in the People’s Republic of China and in the USSR.
Rudakova and Tikhodeev [3] in particular report on combined
laboratory and high altitude tests. Their study involved a
survey of natural contamination, field tests and evacuated
vessel tests of artificially-polluted insulators.

Conclusions

Making use of linearized approximation of the (p/p,)™
dependences for p/p, > 0.6 (<4 km) with respect to a
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reference temperature of 25°C simple derating factors are
proposed for the insulator pollution performance of leakage
length. They are reproduced on Fig. 1, namely

DC — (average) 4% /km
DC + (average) 5%/km
AC (standard shape) 6% /km
AC (antifog shape) 7% /km

In contrast the dielectric breakdown performance of air gaps
is derated by about 10.5%/km.
Discusser: G. Carrara
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Fig. 1. Summary of the suggested derating factors with
increasing altitude for the pollution performance of a given
leakage-path length under AC and DC applied voltages.
Relative. air strike distance performance is shown for
comparison.
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