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INSULATION MAXIMUM VOLTAGE STRESS

Another term used to classify the dielectric strength of an
insulating material is the maximum electrical stress in volts
required to puncture a sample of

It should be recognized that the actual stress at any point
will vary through the insulation wall. The stress on the in-
sulation near the conductor will

known thickness. This stress in
cable insulation can be viewed as
electrical pressure, or voltage, to
which a unit thickness of insula-
tion is subjected.
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Average values of dielectric
strength are relatively similar
when testing slabs of rectangular
material since the distance
between electrodes is an average
fixed value. Therefore, the
average stress in volts/mil is
determined by dividing the
voltage across the insulation by
the insulation thickness in mils.
Testing dielectric strength on

STRESS

be greater than the average stress,
while that on the outside will be
less. Since the voltage stress is
the highest at the surface inter-
face between the conductor
screen and the insulation, sharp
edges, points and small radii
bumps, i.e. protrusions and in-
dents must be avoided on this
conducting surface as these will
produce  high-stress  points.
Therefore, smoothness of this in-
terface is critical.

Based on the above max stress
formula the following chart was
developed to show the max stress
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round wire is another matter

however. The stress is not uniform throughout the
insulation wall, and the stress at any point in the insulation
wall can be calculated by:
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Where:
S = stress in volts/mil at a point in the insulation r
mils from the cylindrical axis.
V' = voltage across the insulation in volts,
D = outside diameter of the insulation in mils,
d = outside diameter over the conductor semicon
screen.

According to this formula the maximum stress occurs at
the conductor surface (r = d/2); therefore, the above for-
mula becomes:
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for various system voltages, for
the minimum conductor size with 133% insulation
thickness level as specified by AEIC. It should be noted
that within each voltage group as the conductor size gets
larger the max stress would become smaller.

Rated Voltage Minimum 133% Max.
Phase to Conductor Size Insulation Stress
Phase kV AWG/kemil Thickness (mils) | (volts/mil)

5 #8 115 39.22
8 #6 140 51.56
15 #2 220 62.40
25 #1 320 78.27
35 #1/0 420 88.97
46 #4/0 580 84.59
69 500 650 100.82

E. J. Bartolucci
Senior Staff Electrical Engineer



Contacting Okonite

Operating within a structure of four regional offices, twenty-three district offices, and seven service
centers, OKkonite serves principal marketing areas in the United States. Export sales and service, the
responsibility of Okonite’s International Sales Division is headquartered in Ramsey, New Jersey.
Additional information can be obtained by contacting the Okonite office nearest you or visiting our
website at www.okonite.com. Within our site the “Ask the Experts” feature has become a valuable tool for
resolving cable selection and installation issues.
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