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VLF/AC Withstand Testing
at NEETRAC




Test Objective

 To understand the appropriate withstand voltages
and durations.
« Existing standards unclear (IEEE 400/ 400.2)
« Current practices vary greatly between utilities.

 To investigate the possibility that VLF voltages could
deteriorate otherwise healthy cable (hypothesized
from effect of DC voltage on XLPE insulation and
anecdotal reports)
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Voltage Withstand Test Program

Utilized 12 lengths of 1973 vintage,
15 kV, XLPE cables from Exelon

Withstand Test Condition
_ _ Application
I h I :
SaSn;;t) e Le[?t(j]t S_Iz_igtpezs Test Voltage SmIL:JrseoqldaI Duration
[UO] (HZ) Time Cvel
[mins] ycles
A 280 Control — aging only
B 280 Fi 2.2 0.1 15 90
ield
C 280 Aged 2.2 0.1 120 720
XLPE
D 280 Insulated 2.5 0.1 60 360
E 280 cable 3.6 0.1 120 720
F 280 3.6 60 0.25 900
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Test Sequence

0 1 2 3 4 5 6 7 8

EXTENT

SAMPLE




Elevated Voltage Test Equipment

Voltage up to 40kV

Voltage up to to 26 kV
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Fallure Data
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Faillure Time Data
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NEETRAC VLF Failure Data

VLF Voltage (Uo)
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Shape 4.41346
Scale 4.42170
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StDev 1.03432
1 Median 4.06934
IQR 1.42717
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Survival Curve

Sample Set
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Failure data in utility context
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60 Hz Failures

 These are useful in understanding the condition of the
cable samples

 Unintended failures occurred at 28 kV and 32 kV.

* For 15 kV cables, this suggests breakdown strengths of
approximately 160 to 180 V/mil.

e These values would be considered characteristic of well-
aged cable.
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Summary

5 failures on test.
— All failures occurred between 15 and 60 minutes.
— Withstand tests were conducted out to 120 minutes

No samples failed during the aging periods.

Time of failure data has been germane.
— Ageing mechanism is responsible for failures on test.
— Lab data may fit well with field data.

Cable samples contain trees and have low strengths.
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