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Water Trees observed in EPR, HMWPE, WTRXLPE, XLPE
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What was the initial impact of Water Trees?

• When did it occur?

• How rapidly did it develop?

• How did it look at the time?
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Lawson & Thue – AEIC Data

What happened in 
the 1980’s
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Why are we 
interested?

Current best estimates of 
installed cable:
>5%  HMWPE

>30% XLPE

Based on the available data, the introduction 
of polyethylene based cables made sense
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Datamining Datamining possible with skill 
1947 – 2000 

there is an Index for the Minutes

After 2000, it is a real slog
No Index for the Minutes
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AEIC Reporting – huge kudos to Al Kong
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What do they 

mean?

Cable only
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Extracting Failure Rates
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Contribution of Vintages to Failure Rates

1983 Data
Age Range: 18 Years

1983 Data
Mean Age: 6.7 Years

Age Range: 18 Years

1984 Data
Mean Age: 8.3 Years

Age Range: 19 

1988 Data
Mean Age: 11 Years
Age Range: 23 Years

1989 Data
Mean Age: 11.3 Years

Age Range: 24 Years

1991 Data
Mean Age: 12 Years
Age Range: 26 Years
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Lengths and Time changes
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AEIC Data Added
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AEIC Industry Collated Data - segregated: 1983 to 1991

Size of the point represents the relative length & time
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Importance of Cable Mix for Utility Rates

T H M

XLPE Direct Buried Jacketed: 0.7 50% 33% 90%

XLPE Direct Buried Un Jacketed: 4 33% 10%

XLPE Duct Jacketed: 0.08 50%

XLPE Duct Un Jacketed: 1.5 33%

Failure Rate (#/100miles/yr) 0.4 1.9 0.9
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Changes with Time
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To Wrap Up

▪ We still operate and rely 
on legacy systems (>35%), 
datamining can help us 
with the understanding of 
what might happen when 
we operate them 
differently

▪ There is useful knowledge 
within the ICC Minutes – 
findability is important

▪ There are still questions

Where do PILC 
cables sit?

Where do EPR 
cables sit?

Where do WTRXLPE 
cables sit

What about 
EPR

HMWPE
WTRXLPE

XLPE
today?

Can we infer 
anything about the 
performance of a 
specific vintage
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▪ Nigel Hampton has more than 30 years of experience in the MV & HV cable field at BICC in the United 

Kingdom, Borealis in Sweden, NEETRAC, UL Solutions and currently EPRI in the United States. Nigel 

currently Chairs IEEE400.0 Field Testing Techniques and IEEE400.2 Field Testing using VLF Sources. Nigel 

has served as the Technical Advisor to the AEIC Cable Engineering Committee since 2008.
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