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Background

▪ Late in the last century, EPRI undertook a 
major study (Rpt: 1001892) of Health 
Assessment approaches. 

▪ As part of the work measurements of XLPE 
cables at ten different utilities, these cables 
were then extracted and characterized by 
laboratory testing.

▪  It was decided that it would be valuable  to 
reexamine these data to avail ourselves of 
new methods, perspectives, or objectives 
that weren’t considered during the original 
reporting.

1972 – 1988 Vintages

Mostly XLPE, HMWPE
Mostly un jacketed

2.5 miles of field tested and 
extracted cable
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Field Tests

VLF TD
OWTS (DAC)

PD

VLF TD
PD

`

0.1Hz TD

0.5, 1.0, 1.5

Tip Up
Tip Up 

Tip Up
TD @ Uo

VLF testing 
conducted ≥2Uo



4

Laboratory Conditioning and Testing

HVTT 23 33 23 HVTT 23 3323HVTT333333

HVTT = Breakdown
ACLT 23 = 2Uo, 75C
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Example Field Tan Delta Measurements
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Test Context

Field Tests

Commissioning

New Systems

Criteria

Recommissioning
Repairs / Expansions / Replacements

Nearly New to Aged Systems
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Asset Health
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Decision Rules

Algorithms
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Aggregated VLF TD Features
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Hypothesis
Ti

p
 U

P

Ti
p

 U
P

 T
ip

 U
p

TD
@

U
o

D
ie

le
ct

ri
c 

P
ro

p
er

ty

Breakdown Property D
ie

le
ct

ri
c 

P
ro

p
er

ty

Water Tree Property



9

Hypothesis Test Data

New 
XLPE365 D

AWTT 
XLPE

12 – 28 years 
of field ageing
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Dielectric Properties as 

predictors for Breakdown

Assumes that low breakdown 
strength correlates to short remnant 

life in service 

Work reported here has not looked 
at the laboratory endurance of ACLT
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Water Trees as predictors 

for Dielectric Properties

Length of remnant 
water trees

The tree that 
caused the failure 
is often destroyed 

in the failure
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OWTS (DAC) and VLF 

– Dielectric Properties

DAC Loss does not correlate with TD
Even when large TD variations are 

present
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In Conclusion

1. It is valuable to revisit previous experimental work as it can give 
new insights into current issues

2. Increased dielectric properties correlate with 

– increasing occurrence of water trees 

– with decreased breakdown strength

3. Do not see a correlation between OWTS (DAC) estimates of 
dielectric properties and VLF TD estimates even when the range 
of loss properties is large

Analysis of the times to failure under accelerated conditions will commence soon
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