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Issues

Document Structure
Practical Guidance
Confusing and contradictory criteria

What are the sources of the criteria that
are quoted?

Are the criteria specific to cable designs
and local operating conditions?

A better treatment of the Risks associated
with VLF and any test.



Document Structure

IEEE Std 400™-2001

{Revision of IEEE Sag 400-1531)

400TM

IEEE Guide for Field Testing and
Evaluation of the Insulation of
Shielded Power Cable Systems

IEEE Power Engineering Society

Sponscred by the
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¥ IEEE
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Why 2 documents?

IEEE 51d 400.2™-2004

400.2"

IEEE Guide for Field Testing of Shielded Power
Cable Systems Using Very Low Frequency (VLF)

IEEE Power Engineering Society

Sponsorad by the
Inzulatsd Condustors Committes

< IEEE

3 Park avenue, Hew York, HY 1001 65807, L& e




Practical Guidance

Test arrangement
Terminations

Retest
Times
Voltages
Criteria
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Voltages and Times
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Voltage are un wieldy but clear

Voltages
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We normally talk about multiples of Uo




Times 1

100 -

80 - Moh

IEEE400
data
60 - 60 Min Test
ol The guide talks of

15, 30 & 60 mins.
Seems to suggest
both 15 & 30mins.

201

Cumulative Percent Failing during Test

g |
0 10 20 30 40 50 60
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Perhaps more useful to look at survival of cables?



Times 2
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Times 2
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This leaves a number of iIssues
- Perhaps 60 mins is

not long enough If you
want to be
exceptionally
cautious?

: : : - 15 mins is certainly
too short.

- If you use time

; j between 15 & 60 mins
then you need to be
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Time on Test (Minutes)

Much of the recommendation is very aware of the risks
supported by the data set of Moh.

The attrition in these data is very different from that in the
US. Are we comfortable in basing recommendations on a
single & very different data set?? 1



Times 4
Times are not clear

VLF Frequency [Hz]
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Confusion with the “Odd Couple”

Tan Delta Limit (1E-3)

IEEE400 Clauses

8.4

9.7

2U0 Uo

Classification
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Source and Specificy

Takls 2—Takle ef criterian

Tafferwanal =f Tan &
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Craster (hanor = 2.2 10 Crader fhanor = 105 107 Highty rhagraid
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Table from IEEE400

Where do these come from?
How do | know that they are appropriate?
What do | use for HMWPE, TRXLPE, PILC, EPR?

Are they correct?
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Source and Specificy
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Are they correct?



What are the Risks?

 What is the Risk associated with
Voltages and Times when using
Diagnostic Mode? — too much

e \What are the RiIsks in withstand? — not
enough
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What iIs the route for a Low
Impact approach?

 Most comprehensive Criteria are at Uo & 2Uo

 What guidance is there for lower voltage
approaches?

Tan Delta (E-3)

2.2

1.2

0.5 1.0 1.5 2.0
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